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NORDA INC. 

140 ROUTE 10 
EAST HANOVER, MORRIS COUNTY, N.J. 

EPA ID# NJD001307115 

GENERAL INFORMATION AND SITE HISTORY 

The Norda Inc. plant site occupies approximately 17 acres in East Hanover 
Township, Morris County, New Jersey. The site is located on Block 96, Lots 
81, 82, and 99.3, situated between Route 10 and Murry Road in a commercial 
area of East Hanover. The site is bounded to the east by a drum recycling 
company, on the west by a motel and golf driving range, on the north by 
Murry Road and a warehouse complex, and on the south by._Route 10. There 
are few homes within 0.5 mile of the site. The population within 1 mile of 
the site is estimated to be 1400. The population living within 4 miles of 
the site is approximately 52,000 people. 

Documentation indicates that, beginning prior to 1947, until the present 
time, raw materials for the flavors and fragrances industry have been 
manufactured at the site. The current owner of the site, PPF International 
obtained the property pursuant to a sale agreement between Norda and PPF in 
1985. The transfer of plant ownership provided the impetus for an ongoing 
ECRA site investigation and remediation program. 

SITE OPERATIONS 

Existing structures on the site include several buildings which consist of 
storage, maintenance, administrative, laboratory and processing facilities. 
Processes run at the site include: repackaging of ingredients used in the 
manufacture of flavors and fragrances, liquid blending of perfume and aroma 
chemicals, extraction of natural fruits and vegetables with isopropanol or 
ethanol, distillation of flavor oils, liquid blending of flavor materials 
and research and development. The research and development laboratories 
also function to provide quality control data for the above processes. 
(Attachments B & E) 

Aqueous waste is generated when equipment is washed, prior to a change 
being made to a new process. The wash water is collected in sumps located 
near the manufacturing buildings. Thereafter, it is pumped to aboveground 
indoor tanks for storage until it is removed as hazardous waste. Other 
above ground and below ground tanks are used to hold petroleum products and 
process materials. (For a list of hazardous substances found at the 
facility, refer to Attachment E, Appendix E.) 

In accordance with an Administrative Consent Order, signed by Norda in 
January 1985, Dames and Moore, the company's environmental consulting firm, 
has been conducting site investigation and remedial activities following 
plans that were submitted and approved by NJDEP, Bureau of Environmental 
Evaluation and Cleanup Responsibility (ECRA). Site investigations by Dames 
and Moore resulted in the designation of eleven areas of environmental 
concern where contamination had or potentially had occurred. The following 
are areas which have been investigated and sampled: (See Summary of 
Sampling Data for results). 
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1. Three sumps used to collect and contain process waste water. 

2. Seven septic systems. 

3. Fire pond area south of Buildings D and B-1. 

4. Drum cleaning area located north of Building 22. 

5. Fill area between Murry Road and the plants northern fence line. 

6. Disposal area along eastern fence line in which drums containing 
process materials were buried. 

7. Building No. 1 and Platform No. 7 which were damaged by 
historical fires. 

8. Site catch basins. 

9. Dumpster area. 

10. Catch basin at Vehicle Maintenance Building. 

11. Facility fuel oil tanks. (Attachments A and B) 

Most of the investigation and remedial activities at the site have been 
associated with location and removal of approximately 3500 drums containing 
process waste and aromatic still bottoms that were buried during the 
1960s. The drums were divided among five clusters, or cells, buried at a 
depth of 5 to 10 feet below grade. Remediation of the drum disposal areas 
have included the removal of the buried drums, along with 3000 yards of 
contaminated soil and 160,000 gallons of perched water. Post removal 
sampling was conducted and additional contaminated soil was removed from 
the excavation prior to backfilling with clean fill in 1987. All clean up 
activities have been completed under the review and approval of NJDEP, 
Bureau of Industrial Site Evaluation. (Attachments B-H) 

GROUNDWATER ROUTE 

The eastern one-third of Morris County, in which East Hanover is located, 
lies in the Piedmont Physiographic Province. The province is characterized 
as a region of low lying plains and gently sloping hills with occasional 
basal ridges. Altitudes of the region are 200 to 400 feet above mean sea 
level while site altitudes range from 200 to 220 feet MSL. 

The Norda site overlies the Triassic Brunswick Formation, which consists of 
shales and sandstones forming the uppermost member of the Newark Group. 
Glacially derived tills, sands, gravels and clays of·low permeability 
overlie the permeable alluvial deposited bedrock. 

Both the Brunswick Formation and the overlying glacial deposits serve as 
primary aquifers in the East Hanover area. The Norda site has nine 
monitoring wells in which the static water level ranges from approximately 
40 to 56 feet below the surface. However, low permeability clay deposits 
may result in surface ponding and/or perched groundwater conditions in some 
areas of the site. Analysis of samples, collected from the monitoring 
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wells in 1984, disclosed total volatile organic compound (VOC) 
concentrations as high as 4953 ppb. Trichloroethylene and 
1,1,1-trichloroethane were the primary contaminants. 

There are seventeen domestic, five production and two municipal wells 
within 1.0 mile of the site. Approximately 800 residences in East Hanover 
are supplied by domestic wells which range from 50 to 150 feet in depth. 
The Township water system included four wells. Municipal Wells No. 1 and 2 
are located approximately 1,800 feet west of the Norda site. East Hanover 
has water-line interconnections with the Florham Park Water Department and 
the Southeast Morris Municipal Utilities Authority. Secondary 
interconnections also exists with the Madison Water Department and the 
Commonwealth Water Company which serves Millburn and Chatham Townships. A 
total of 44 municipal supply wells are located within 4 miles of the site. 
Wells in this area generally screened either in the Pleistocene Age 
stratified drift, or in the Brunswick Formation. Municipal supply wells 
screened·in the stratified drift range from 66 to 150 feet in depth while 
wells screened in the Brunswick Formation are generally deeper, ranging 
from 115 to 470 feet in depth. The East Hanover System supplies 
approximately 8000 people. Due to the number of interconnections of 
different water supply systems in the area, it was not possible to 
accurately determine tbe population served by wells within a 4 mile radius 
of the site. Based on the populations of the municipalities connected to 
the supply system, the total population served by groundwater within 4 
miles of the site is estimated to be 100,000. 

A regional groundwater contamination problem exists in the aquifers of the 
East Hanover area. As of 1987, NJDEP was investigating 38 groundwater 
pollution sites, including Norda, within East Hanover Township and. its 
immediate vicinity. The Buried Glacial Valley Aquifers in the East Hanover 
area have been designated a Sole Source Aquifer by USEPA. The NJDEP has · 
delineated the entire Township of East Hanover a Well Restriction Area. 
Contaminants found in groundwater throughout the area include 
trichloroethlylene (TCE), trichloroethane (TCA), chloroform, trans-
1,2-dichloroethylene, 1,1-dichloroethylene, benzene, methylene chloride, 
toluene, ethyl benzene and tetrachloroethylene. (Attachment J) 

SURFACE WATER ROUTE 

PPF International Inc. discharges non-contact cooling water and storm 
run-off to an unnamed ditch that discharges to the Whippany River which is 
approximately 0.5 mile west of the site. PPF's NJPDES permit number for 
this discharge is NJ003154. Process waste water and water collected from 
floor drains are held in one of four holding tanks and removed 
approximately four times a week. Since May, 1986 PPr has been tied into 
the Par-Troy Sewage Treatment Plant. 

No information·was found during the documentation search to indicate that 
any discharges of hazardous materials to surface water have occurred. 
However, soil samples collected from drainage ditches on the site have been 
shown to be contaminated by petroleum hydrocarbons (370 ppm), toluene (334 
ppb) and methylene chloride (481 ppb). These results indicate that there 
is a potential for surface water contamination to have occurred in the 
past. (Attachment D) 
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The Whippany River in the vicinity of the site is used for recreational 
fishing. There are no surface water intakes for potable supply within 5 
miles of the site. 

AIR ROUTE 

PPF's NJDEP, Division of Environmental Quality, Air Pollution Permit Plant 
ID # is 25039. The facility's stack log lists eight exhaust systems, four 
of which were deleted in 1985. Documentation indicates that PPF-Norda has 
been investigated on several occasions due to odor complaints. There is 
further potential for air release due to volatile nature of materials used 
at the site. (Attachment G) 

FIRE/EXPLOSION CONDITIONS 

Two fires which occurred in 1947 and in 1960 are thought by Dames and Moore 
to be potential sources of contamination at the site. Similar flammable 
materials are still used during manufacturing process indicating that the 
potential for fire still exists. (Attachments E & H) 

DIRECT CONTACT 

The facility is surrounded by an 8-foot high fence and has gates at both 
entrances limiting the potential for direct contact of hazardous materials 
on site. However, if contaminated runoff entered culverts that lead 
off site, a potential for direct contact may exist. (Attachments B-D & M) 

OTHER CONSIDERATIONS 

Contaminants found in soil and potentially in surface water discharges may 
impact upon flora and fauna. Contamination of the food chain is unlikely 
due to the nature of the contaminants. 

The Whippany River flows through an extensive wetlands area known as the 
Passaic Valley - Troy Meadows. State of New Jersey endangered and 
threatened wildlife species associated with this area include Bog Turtle, 
the Short-Billed Marsh Wren and the Blue-Spotted Salamander and Tremblay's 
Salamanders which in New Jersey are restricted to the Passaic River Valley 
Watershed. 

Unstable containment and illegal disposal of waste have been documented. 
In 1968 approximately 3500 drums containing process waste were buried on 
site. (Attachments B, H, L) 

A preliminary assessment (PA), completed January 31, 1986, assigned a high 
priority to the Narda site for inspection. 
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SUMMARY OF SAMPLING DATA 

1. A. Sampling Date: January-February 1986 (Attachments D & F) 

B. Sampled by: Dames and Moore 
Cranford, New Jersey 

C. Samples: 28 Soil 
1 Surface Water 

D. Laboratories: · 

Sixteen soil samples and one surface water sample were analyzed 
by Environmental Testing and Certification (ETC), Edison, New 
Jersey. NJDEP Lab Certification ID# 12257. 

The remaining twelve soil samples were analyzed by Century 
Laboratories, Inc., Thorofare, New Jersey. NJDEP Lab 
Certification ID# 08153. 

E. Parameters: 

1. Priority Pollutant Volatile Organic Compound with +15 search 
- all samples. 

2. Additionally analyzed for Total Petroleum Hydrocarbons - one 
sample collected from the north catch basin (NCB). 

3. Full Priority Pollutant Compounds with +40 search - two 
samples. 

F. Sample Description: 

Soil samples were collected from borings ranging from depths of 1 
to 44 feet below grade at locations outlined on Table 1. 

G. Contaminants Detected: 

Analysis of samples collected during this sampling period 
revealed the presence of the following contaminants at the 
locations listed below: 

Location 

Bldg. 27 Sump SB104S 

Fire Pond SB108-55 

Catch Basin NCB 

Catch Basin VM 

Contaminant 

toluene 

toluene 
ethyl benzene 
benzene 

petroleum hydrocarbons 

toluene 

Concentration ppb 

62.5 

3110 
229 
134 

370 (ppm) 

33.4 
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Location 

Drum Cell #4 (Bottom) 

Drum Cell //4 
(Sidewall 3) 

H. QA/QC: 

• 
- 6 -

Contaminant 

benzene 
toluene 
dichlorobenzene 
phenol 
1,2-dichlorobenzene 
1,2-diphenylhydrazine 
nitrobenzene 

benzene 
ethyl benzene 
toluene 
total xylene 
1,2-dichlorobenzene 
1,2-diphenylhydrazine 
nitrobenzene 

Concentration ppb 

2,000 
2,000 

56,000 
9,000 

12,000 
110,000 
140,000 

500 
3,000 
2,000 

17,000 
7,000 

150,000 
660,000 

Field and 
and chain 
shipment. 
copies of 
NJDEP. 

trip blanks were collected during each sampling event 
of custody documentation accompanied all sample 

The laboratories were NJDEP certified, and as such, 
their standard operating procedures are on file with 

A. Sampling date: May 16-17, 1988 (Attachment B) 

B. Sampled by: Dames and Moore 

C. Samples: 10 Groundwater 

D. Laboratory: ETC, Edison, New Jersey 
NJDEP Lab Certification ID# 12257 

E. Parameters: 

Samples were analyzed for priority pollutant volatile and 
base/neutral compounds with forward library search. 

F. Sample Description: 

Samples were collected from nine monitoring wells (See figure 
for monitoring well locations). 

G. Contaminants Detected: 

Location 

MWl 

Contaminant 

carbon tetrachloride 
chloroform 
1,2-dichloroethane 
methylene chloride 

Concentration ppb 

7.26 
15.34 
17.0 
15.5 
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Location 

MW2 

MW5 

MW7 

H. QA/QC: 
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Contaminant 

1,2-trans-dichloroethylene 
trichloroethylene 

1,1-dichloroethane 
1,1-dichloroethylene 
1,1,1-trichloroethane 
trichloroetrylene 

methylene chloride 
trichloroethylene 

Concentration ppb 

22.95 
252.0 

9.43 
44.5 

677.0 
165.0 

19.9 
6.89 

Field and trip blanks were collected during each sampling event 
and chain of custody documentation accompanied all sample 
shipments. The laboratory (ETC) is NJDEP certified, and as such, 
copies of their standard operating procedures are on file with 
~JDEP. Laboratory data was provided in Tier II format. 

CONCLUSIONS/RECOMMENDATIONS 

The sampling data that was reviewed for the Narda site confirms the 
contamination of soil and groundwater at the site by volatile organic 
compounds. The sampling data and documentation also indicate the potential 
for surface water and air contamination. 

Due to the extensive amount of sampling conducted during the sites ongoing 
ECRA investigation, further sampling under CERCLA is not warranted. It is 
recommended that any further action be deferred to the NJDEP Bureau of 

--Environmental Evaluation Cleanup and Responsibility Assessment ~) for 
continued action. -~ 

j,E6Gftli 
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Maps 

1 USGS Quadrangle Map 

2 Site Map 

3 Tax Map 

4 NJ Atlas Base Map 

5 Geologic Overlay 

6 Water Supply Overlay 

7 Drainage Overlay 

8 Comput~r Generated Water Withdrawal Map 

Document Date 

A. Administrative Consent Order January 16, 1985 

B. ECRA Cleanup Plan 

C. Attenuation Study and Cleanup 
Plan Recommendations 

D. ECRA Sampling Plan Results 

E. ECRA Submission Appendix B-E 
(Processes, Storage, Hazardous 
Materials) 

August 2, 1988 

June 22, 1987 

May 5, 1986 

Undated 

F. Soil Sampling Results and April 7, 1986 
Cleanup Plan Recommendations 

Cell No. 4 Excavation 

G. Data Submittal ECRA Sampling Plan March 4, 1986 

H. Geohydrologic Investigation November 7, 1984 

I. NJPDES Draft Permit and Undated 
Fact Sheet 

J. New Jersey Geological Survey 
Technical Memorandum 87-3 
Ground-water Contamination and 
the Delineation of a Well 
Restriction Area in East 
Hanover Township~ 

K. Air Pollution Investigations 

L. Illegal Dumping Investigations 

M. Memo to File: Winshield Survey 

1987 

1982 & 1988 

1984-1985 

1987 

Source 

NBFO Haz. Waste 

ECRA 

ECRA 

ECRA 

ECRA 

ECRA 

ECRA 

ECRA 

NBFO DWR 

NJDEP DWR 

NBFO Air 

E. Hanover H.D. 

BPA 



• 
Source Locations 

ECRA - NJDEP Bureau of Environmental Cleanup Responsibility Assessment 

DWR - NJDEP Division of Water Resources, Bureau of Groundwater 
Pollution Assessment 

NBFO Haz Waste - NJDEP Division of Waste Management 
Northern Field Enforcement Office 

NBFO DWR - NJDEP Division of Water Resources 
Northern Field Enforcement Office 

NBFO Air - NJDEP Division of Environmental Quality 
Northern Field Enforcement Office (Air) 

E. Hanover H.D. - East Hanover Department of Health 

BPA - NJDEP Bureau of Planning and Assessment 

·~ 
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SITE PLAN 
AREA DESIGNATIONS 

BCRA SAMPLING PLAN 
AD RON - lAST RANOVIB, N.J. 

K E Y: 

Gt MONITORING WELL INSTALLED 
PREVIOUSLY BY DAMES & MOORE 

1 0 I e AREAS S-1 • S-2 & S- 3 
• AREA S-It 
S .AREA S-5 
0 AREA S-5 
~ AREA S-6 

•••• AREA S-7 
A AREA S-8 
• AREA S-9 
X AREA S-10 
e AREA A ~ .. ~ 

-•••• ... oo•• 



Area Designa~ 
S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-8 

S-9 

S-10 

s-11 

A 

B 

Descript. 

Three sumps used to collect and contain 

process wash water 

Septic systems 

Fire pond area south of Buildings D and B-1 

Drum cleaning area located northeast of 

Building No. 22 _. > .. 

Fill area between Murray Road and the 

plant's northern portion of the plant 

containing scattered, buried drums 

Disposal area along eastern fence line in 

which drums containing process materials 

were buried in discrete cells 

Building No. 1 and Platform No. 7 which 

were damaged by historical fires 

Northern catch basin 

Dumpster 

Catch basin at Vehicle Maintenance Building 

-;.: 
Stained soil at fuel oil tanks 

Background soil quality area located near 

plant entrance from Route 10 /< !;·, 

Ground water quality on-site 
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/ 
BLOCK 826-01 

A. Caldwell, Orange; Paterson, Pompton Plains 

B. Passaic-Lower Padsaic, Pompton, Upper Passaic 
' . I 

c. 2. Map No. 
I 

Location Period of 
417 Passaic River at Pine Brook 1966-

3. 243 Passaic River at Millington off Rt.512 1964-
246 Passa~c River at Two Bridges 1962-
252 Pompton River at Two.Bridges 1963-

Water Quality Standards: (explained in Atlas Sheet description) 
. FWl except where classified FW3 

I 
D. Brunswick Formatton (Trb), Basalt Flows (Trbs) 

E, 1. Physiographic .Province: Piedmont 
Subdivision: ~riassic Lowlands 

2. 

}~jor Topogra~hic Features: Red Sandstone Plain, Watchung Ridges, 
Passaic Valley 

Elevations (ft.above sea level): ridges 690, valleys 150 
Relief (ft.): 550 

I 

49" a. Normal Yeat: 
Dry Year: I 42" 
Wet Year: 61" 

b. January: 3~°F 
July: 73°F 

26-01 

8/76 

Record 

c. 241 days. Last killing frost: 4/25; first killing frost: 10/20 
I 

F. Div. of Parks and Forestry: 
Great Piece Meadows 

Passaic County: 
I 

Preakness Valle1 Park 
Essex County: 1 

West Essex Park 

H. Grover Cleveland!Birthplace 
\\layne Museum/Van, Ripper-Hopper House, Wayne 
Dey :t-Iansion, Wayne 
Van Duyne House, Wayne 
Colfax House, Watne 

I 



I. Water Hell Records 

Location 
26-01-128 
26-01-153 
26-01-163 
26-01-168 
26-01-223 
26-01-223 
26-01-231 
26-01-237 
26-01-238 
26-01-238 
26-01-259 
26-01-265 
26-01-266 
26-0l-268 
26-01-298 
26-01-313 
26-01-338 
26-01-339 
26-01-371 
26-01-373 
26-01-374 
26-01-376 
26-01-377 
26-01-377 
26-01-378 
26-01-378 
26-01-379 
26-01-444 
26-01-457 
26-01-486 
26-01-517 
26-01-529 
26-01-539 
26-01-541 
26-01-549 
26-01-585 
26-01-589 
26-01-589 
26-01-599 
26-01-625 
26-01-627 
16-01-683 

J26-0l-728 
26-01-739 
26-01-762 
26-01-816 
26-01-849 
26-01-849 
26-01-849 
26-01-854 

Owner 
Lincoln Park lolater Co. 
Evans Water Co. 
Shauger, W. 
Lincoln Parks, Bora of 
Union Carbide Co. 

II 

II 

Mack Moulding Co. 
II 

II 

Mountain' View Water Co. 
Twp. of Wayne 
Liverpool Realty 
Bora of ~incoln Park 
Chemway Corp. 
Packanack Lake Ctry.Club 
Twp. of Wayne 

If j 

' 
" 
II 

Mead Industries, Inc. 
Chemway Corp. 

II 

II 

Passaic Rubber Co. 
Chemway Corp. 

II 

Green Me~dows Ctry.Club 
Helcar Corp. 
Montville Warehouse Co. 
Bora of Fairfield 
Chester Builders 
Sundance ~odge 
Bora of Fairfield 
Fairfield Twp. 
Caldwell Wright Airport 
Greenbrook Ctry.Club 

II 

II• 

Willow Brook Sports Center 
Plastic Service Corp. 
Davega 
Twp. of Fairfield 
Rich-Tex Inc. 
Ferrlcliffe Golf Club 
Mountain Ridge Country Club 
Essex Fells, Bora of 

II 

II 

" 

Year 
Drilled 

1965 
1962 
1962 
1962 

1964 
1965 
1956 
1962 
1965 

1962 
1967 
1959 
1958 
1956 

1969 
1956 

1966 
1966 
1964 
1968 
1965 
1960 
1967 
1964 

1957 
1967 

1956 
1956 

1964 
1964 
1955 

1957 

Screen 
Setting 

or Depth 
of Casing 

32 
81 
50 
84 

111 
100 

69'7" 
31 

100 

Pulled 
33 

. 86 
45 
62 

118 
73'4" 

30 
90 

13/18 
111'8" 

90 
100 

115'10" 
68'' 

53-1/4 
85 

40 
36 

85/68 
46 
79 

i 84'1-3/4"/ 
100 

Total 
Depth 

610 
100 
510 
430 

81 

g/m 

26-01 
8/76 

Yield Formation 
200 Trb 
53 Trbs 
10 Trb 

125 II 

15 Q 
63 

350 No 
400 

0 Q-Trb 
test Q 

75 Trb 
35 Q-Trb 80 

400 
214 

? 
200 
120 

92 
200 
400 

75 II 

105 Trb-Trbs 
No t;est Q 

20 Trb 
300 Q 
360 II 

225 Trb 
151 II 

? No test Q 
85 

447 
306 
50 
90 

" 
40 
80 
10 

400 

II 

Trb 
Trbs-Trb 
Q 
II 

? No test 11 

423 11 Trb 
91 50 Q 
? No test 11 

395 
300 
345 
250 
300 
250 
225 
279 
340 
300 
415 
553 
480 
470 

1004 
350 
300 
305 
252 
250 
283 
183 
254 

40+ 
150 
120 

35 
246 
120 
167 
250 
150 
335 

35 
27 
60 
75 
6 

500 
283 
90 
85 

200 
105 
240 
262 

Trb 
II 

Trbs-Trb 
Trb 
II 

" 
II 

II 

II 

Trbs 
Trb 
Trbs 
Trb 
II 

Trbs 
Trb 
II 

II 

Trbs 
II 

II 

II 

II 



26-01-861 Elm Tree· Swimming Pool 
26-01-871 Crane, Stuart 
26-01-898 Mt. St. pominic Academy 
26-01-914 · Dugan 1 

26-01-965 Essex County Hospital 
26-ol-965 , "I 
26-01-965 n= 
26-01-965 II 

26-01-965 Overbrook Hospital 
I 

1957 

J. Geodetic Control Survey monuments described 
Index Maps 14,1?,20,21 

'. 

206 
250 
876 
280 
124 
130 
128 
'588 

117 125 

26-01 
8/76 

200 Trbs-Trb 
90 Trbs 
25 Trb 
80 Trbs 

110 Trb 
135 II 

120 II 

96 II 

198 Trbs 



26-11 

BLOCK /126-11 8/76 

A. Caldwell 7 Elizabeth 7 Orange 7 Roselle 

B. Arthur Kill-Rahway 7 Elizabeth; Passaic-Lower Passaic 7 Upper Passaic 

C. 1. Cranford - Non-recording temperature and precipitation gauges 

2. Map No. Location 
38 Peckman Brook at Verona Lake 7 Verona 

Period of Record 
7/23/45 . 

3. 245 
253 

Passaic River near Livingston (Rt.lO) 
Peckman River at Verona (Rt. 506) 

Water Quality Stations: (explained in Atlas Sheet description) 
FW2 except where classified FW3 

D. Brunswick Formation (Trb), Basalt Flows (Trbs) 
.. 

E. 1. Physiographi~ Province: Piedmont 
Subdivision: Triassic Lowlands 

1964-
1964-

Major Topographic Features: Red Sandstone Plain, Watchung Ridges, . 
Passaic Valley 

Elevations (ft.above sea level): ridges 650, valleys 250 
Relief (ft.):: 400 

2. a. Normal Year: 48" 
Dry Year: 43" 
Wet Year: 57" 

b. January: 3l°F 
July: 74°F 

c. 241 days. :Last killing frost: 4/20; first killing frost: 10/20 

F. Essex County: 
West Essex Park· 
Eagle Rock Reservation 
South MOuntain Reservation 

East Orange: 
Municipal Watershed 

Orange City: 
Municipal Watershed 

G. National Park SeFvice - Edison National Historical Site 

H. Edison National Historic Site, ~vest Orange 



e e 26-11 
8/76 

I. Water Well Records 
Screen 
Setting 

Year or Depth Total g/m 
~ocation Owner Drilled of Casing DeEth Yield Formation 

)26-11-118. Boro of Essex Fells 1957 96 No test Q 

J26-ll-134 II 1956 190 95 Trb 
26-11-137 Resistoflex Corp. 1968 76 305 250 " 

j 26-11-142 Essex Fells~~ Boro of 200 255 Q-Trb 
A6-ll-152 Polander, M. & Son 1968 124'9" . 389 221 Trb 

6-11-157 Kidde, W. & Co. 405 30 It 

~6-11-185 Twp. of Livingston 1955 66'10 11 442 -··97 II 

{26-11-185 II 1955 88'1011 313 230 II 

126-11-186 II 1955 68'711 384 290 II 

26-11-211 Boro of Essex Fells 1959 61 89 . 457 Q 
.26-11-212 II 260 0 Trbs 
.:26-11-213 II 300 0 " 
'26-11-221 " 248 10 II 

i29-ll-224 II 295 400 Trb 
'26-11-225 " 80 25 Q I 

. 26-11-256/9 II 43 120 II 

'26-11-266 Nichols,! C.W. 510 25" Trbs 
,iG-11-354 Eagle Rqck Mfg. Co. 841 110 II 
) . 

Montclair Golf Club 1964 16 500 138 Trb . 26-11-359 
26-11-426 A&P 1954 298 145 II 

,:\ /26-11-451 Twp. of Livingston 1955 291 412 II 

I .h~6-ll-464 " 1964 107 114 No test Q 
26-11-512 Whalen, S.(U.S.Cigar Store) 502 60 Trbs 
26-11-546 Rahway Water Dept. 1966 22/40 269 390 Trb 
26-11-599 Rock Springs Country Club 1956 19 '9" 406 25 Trb-Trbs 
26-11-611 Essex Co.Country Club 1965 62'11" 72 715 Q 
26-11-645 II 1954 21 115 100 Trbs 
26-11-668 Nickel ~kaline Battery Div. 1961 46 520 190 Trb 
26-11-669 Tell Mfg·. Co., Inc. 500 120 II 

26-11-695 Carl Del'Spina & Co. 1958 25 400 330 " 
26-11-913 East Orange, City of 1958 68 102 700 Q 
26-11-717 " 1958 81'9" 116 775 II 

26-11-717 II 1958 78 110 700 II 

26-11-728 II 1962 125 '4-1/2" 171 20 " 
26-11-735 St.Barnabas Medical Ctr. 1961 32 819 170 Trbs-Trb 
26-11-793 City of Orange 75 1040. Q 
26-11-796 " 14 0 Trbs 
26-11-797 II 104 700 Q 
26-11-819 II 1966 73'6" 132 1404 II 

; 

26-11-833 Rock Springs Country Club 1957 22 750 35 Trbs-Trb 
26-11-847 City of <;>range 99 1480 Q 
26-11-896 Village of South Orange 355 220 Trb 
26-11-923 Orange Products 1960 35'3" 500 257 II 

26-11-933 Orange Water Dept. 1958 35 551 300 II 

26-11-939 City;of Orange 1967 56'311 550 350 II 

26-11-943 Village of South Orange 1956 45 350 560 II 

26-11-945 II 301 400 II 

26-11-957 " 1956 21'10" 343 350 " 
26-11-971 " 122 275 " 
J. Geodetic Control Survey monuments described 

Index Maps 20,21,25,26 



25-04,05 

BLOCK /125-04,05 8/76 

A. Boonton, Caldwel.l, Harristown, Pompton Plains 

B. Passai~-Pompton,! Rockaway, Upper Passaic, l~ppany 
C. 1. Boonton - Nod-recording temperature and precipitation gauges 

! . 

2. Map No. Location 
15 Rock~·SY River above Reservoir at Boonton 
16 Rocb:it.iay· River below Reservoir at Boonton 

Period of Record 
1937-

1903-1904, 1906-

3. 257 
259 
269 

Rockaway 
Whippany 
Rockaway 

I 
I 

River at Boonton (Rt.202) 
River at Rockaway Neck 
River at Parsippany-Troy Hills (Rt.46) 

1964-
1965-
1968-

Water Quality St~ndards: (explained in Atlas Sheet descriotion) 

D. Brt.mswick Formation (Trb), Triassic Conglomerates (Trc), Basalt Flcn·lS 
(Trbs), diabase j(Trdb), biotite-quartz-feldspar gneiss (qnb), hornblende 
granite with pyroxene granite (gh), quartz-plagioclase gneiss (gng), 
pyroxene gneiss (px) 

E. 1. Physiographic Province: New England (Reading Prong) 
Subdivision: fLJ. Highlands 
Major Topographic Features: Passaic Range 
Elevations (ft.above sea level): ridges 850~ ·valleys 150 
Relief (ft.): 700 

I 2. a. 11orrnal Year: 47" 
Dry Year: 34" 
~-let Year: 6111 

b. January: 2~°F 
July: 72°F 

c. 235 days. I Last killing frost: 5/5; first killing frost: 10/5 

F. Div. of Parks and Forestry: 
Great Piece Meadows 
Troy Meadows Nafural Area 

Essex County: , 
l-lest Essex Park 

Morris County: 
Tourne Park 1 

Boonton Reservoi~: 
Municipal Uatershed 

H. Doremus House, Tpwaco 



25-04,05 
8/76 

I. Water Hell Records 
Screen 
Setting 

Year or Depth Total g/m 
Location Owner Drilled of Cas in~ !lenth Yield Fo~ation 

25-04-123 Montville Ttvp. :1. 'G .A. 1973 249 252 12') Qsd 
25-04-133 Town of Boonton 12 0 Q 
25-04-136 " 113 11)0 a 

25-04-136 II 64 0 1! 

25.:;.04-156 Town of Boonton (\-!ell point ·". 

System) 1964 55 600 Qsd 
25-04-159 Town of Boonton 1958 75· 11)0 300 !I 

25-04-178 Boro of !-!ountain Lakes 50 200 Q 
25-04-178 II 58 232 .. 
25-04-216 Air Craft Radio Corp. 1955 65 80 150 Qsd 
25-04-295 Drew, E.F. & Co. 305 190 Q 
25-04-296 II 110 100 II 

25-04-296 :t 402 100 " 
25-04-354 S.B. Penick & Co. 1970 67 252 15 P€ 
25-04-371 Drew, E.F. & Co. 313 235 " 
25-04-371 " 505 25 " 
25-04-374 IIi 416 13 !I 

25-04-422 Bore of !Hountain Lakes 186 Q-PG 
25-04-429 Hillcrest Hater Co. 469 140 PG 
25-04-429 II 422 85 " 
25-04-429 Bore of !-fountain Lakes 58 589 Q 
25-04-429 " 60 500 " 
25-04-429 II 60 500 " 
25-04-445 II 1969 260 333 1200 Qsd 
25-04-446 :t 1966 300 345 437 !I 

25-04-446 II 257 Q 
25-04-446 II 137 :t 

25-04-467 tt! 1964 61 207 128 PG 
25-04-489 International Pip~ & Ceramcs 1963 141 160 831 Qsd 
25-04-489 u.s.G.s. 80 Q 
25-04-489 II 81 " 
25-04-497 International Pipe & Ceramics 1963 161 200 350 Qsd 
25-04-524 Norda Essential Oil & Chem.Co. 822 38 P€ 
25-04-524 II 385 220 II 

25-04-574 Parsippany-Troy Rills, Twp. of 179 100 Q 
25-04-578 II 1953 105 138 600 Qsd 
25-04-587 II 82 500 Q 
25-04-587 " 150 150 II 

25-04-596 II 85 II 

25-04-598 II 1973 60-85 96 1100 Qsd 
25-04-626 Knoll Golf Club 240 90 Trb 
25-04-635 Charles Ackerman (for school) 1953 43 10() 70 PG 
25-04-674 Ttvp~of Parsippany-Troy Hills 107 Q 
25-04-677 II 80 1000 II 

25-04-723 II 169 100 Trb 
~5-04-771 Lwewe1len Farms Restaurant 210 0 Q 
25-04-785 Parsippany-Troy Hills Hater 
:. Dept • 1975 114-134 172 620 Qsd 
. :25-04-7 85 " 1974 89-1C9 112 453 :t 

25-04-793 " 1964 66 75 0 Trb 



•• 25-04,05 
8/79 

25-04-796 U.S.G.S~ 1965 R9 255 Trb 
25-04-798 II 1966 84 5()0 " 
25~04-813 LeemingtPacquin 1967 65 8') 430 Qsd 
25-04-815 Parsippany-Troy Hills 1966 70 100 525 " 
25-04-847 U.S.G.Sr 79 Q 

125-04-851 Twp.of rarsippany-Troy Hills 92 II 

)25-04-851 " 1958 55 65 715 Qsd 
25-04-854 Sunran Corp. 1957 75 95 lOfl II 

..... "'. /25-04-854 " i 1957 52 81 300 " 
25-04-951 

I 
Hills 1966 36 " Twp.of Parsippany-Troy 47 835 

25-04-952 U.S.G.S. 1966 213 272 " 
/25-04-954 Rowe Ma~ufacturing Co. 1955 74 86 400 II 

Twp.of Parsippany-Troy Hills 1965 55 80 530 II . 25-04-957 
25-04-976 u.s.G.sr 52 Q 
25-04-979 II I 64 " 
QS-04-991 II i 109 II 

25-05-419 Montvilte Hun.Utilities 1966 19 293 106 Trb 
25-05-425 John PeUock 1971 20 170 ? II 

25-05-432 Forest *ood Const. Co. 1965 3!'1 275 159. II 

25-05-469 U.S.G.S. 173 Q 
25-05-481 Hontville Hun. Util. 1966 55 210 70 Trb 
25-05-485 Pine Brook Hater Co. 1956 15 300 190 " 

/25-05-487 Hontville Mun. Util. 1966 34 176 87 " 
]25-05-725 Twp.of arsippany-Troy Hills 1956 54 90 350 Qs.d 

25-05-725 " 70 900 Q 
25-05-739 O'Dowd Dairies 530 77 Q-Trb 

..; 25-05-776 Twp. of,East Hanover 1966 118 285 440 Trb 

J. Geodetic Control Survey monuments described 
Index Maps 14,20; adjacent Index Haps 13,19 

I 



· .. 

··/ 
BLOCK f/25-14,15 

A. Caldwell, Chatham, ·Harristown, Roselle 

B. Arthur .Kill-Ra4y 
Passaic-Upper Passaic, 1-lhippany 

I 
I 

25-14,15 

1/77 

c. 1. Canoe Brook ~ Non-recording precipitation, evaporation, and temperature 

D. 

2. 

3. 

gauges 

Map No. i Location Period of Record I 

12 Canoe Brook near Summit ~·.,:: "'i:4 1930-1960 
18 Whippany River at Harristown 1921-

18 Whippany River at Morristown 
244 Pa~saic River at Chatham (Rt.24) 1964-
258 Wh~ppany River at Rockaway Neck 1965-

Water Quality Standards: (explained in Atlas Sheet description) 
i 

Brunswick Formadion (Trb), Basalt Flows (Trbs) 

E. 1. Physiographic Province: Piedmont 
Subdivision: Triassic Lowlands 
}~jor Topog~aphic Features: Hisconsin Terminal Moraine, Red Sandstone 

2. a. 

b. 

Plain, P~ssaic Valley 
Elevations (ft.above sea level): ridges 
Relief (ft.): 250 

Normal YeaJ: 49" 
Dry Year: 43" 
Wet Year: 61" 

January: 2J°F 
July: 72°F 

450, valleys 180 

c. 238 days. !Last killing frost: 5/5; first killing frost: 10/15 

F. Division of Parks and Forestry: 
Troy Headows Natural Area 

Essex County: ., 
West Essex Park 

Union County: ' 
Passaic River Park 

Morristown Hater;Department: 
Municipal Watershed 

I East Orange: 
Municipal Watershed 

Chatham Borqugh: : 
Municip?-1 Uatershed 

Commonwealth Water Co.: 
Private Water Shed 

G. National Park Service: 
Morristown National Historical Park 

U.S.Fish and t-lildlife Service: 
Great Swamp National Hildlife Refuge 



_./ 

,/ 25-14,15 
. 1/77 

' / 

I. Water lvell Records 
Screen 
Setting 

Year or Depth Total g/m 
Location Owner Drilled of Casing Deoth Yield Formation 
25-14-121 New Jersey Bell Telephone 1966 200 198 85 Trb 

- ~5-14-123 The Mennen Co. 1968 87 110 100 Q 
'25-14-123 Morristown, City of 136 1000 II 

25-14-129 The Mennen Co. 1968 60 100 300 II 

25-14-131 Town of Morristown..:· 1955 144 144 1550 II 

25-14-131 II 115 0 II 

25-14-136 Whippany Paper Board Co. 1966 100 193 26 Trb 
25-14-138 Allied Chemical Co. 67 204 Q 
25-14-139 II. 345 10 Trb 
25-14-162 Whippany Paper Board Co. 97 550 II 

25-14-163 II 72 560 " 
2~-14-163 

:t • 1974 61-66 66 No test Qsd 
25-14-163 II ~ 1974 43-63 63 626 II 

25-14-167 Rayonier Inc. 1955 109'411 129 320 Trb 
25-14-174 Wallace & Tiernan 1967 183'9-1/211 500 104. " 
25-14-176 U.S.Geo1~gical Survey 1967 76 148 105 Q 
25-14-177 Tech-Art'P1astics Co. 1961 143 163 70 ll 

25-14-178 T. Landi & Son 1955 39 48 90 II 

25-14-188 Mepco Inc. 1966 140 140 168 II 

25-14-189 Weinberger, N. 1966 211 219 22 II 

25-14-236 Rowe Hfg. Co. . - 400 15 Trb 
25-14-238 Suburban Propane Gas Co. 1963 65 75 120 Q 
25-14-242 McEwan Bros. so 900 II 

j 25-14-242 II 50 400 II 

/25-14-242 Whippany.Paper Board Co. 50 40 Trb 
25-14-243 II ' 1960 91 400 325 II 

/25-14-253 II 1964 55 500 45 II 

J25-14-261 II 530 50 II 

~25-14-261 
II 985 50 II 

25-14-298 City of Morristown 122 1500 Q 
25-14-316 U.S.Geological Survey . 1966 110 II 

25-14-319 First Marketing Corp. 1965 81 120 349 If 

25-14-327 Hanover Sewerage Auth. 50 110 If 

25-14-347 Aquex Dev.& Sales Corp. 118 125. II 

J 25-14-347 Route 10 Gas Station 78 150 II 

25-14-348 Twp. of East Hanover 130 484 If 

J 25-14-349 II 115 1500 II 

25-14-355 Jersey Central Power & Light 600 170 Trb 
25-14-355 II 40 1500 Q 
25-14-362 Ca1culgraph Co. 1959 96'5" 106 146 II 

25-14-365 Gate Haven Cemetery 303 300 Q-Trb 
25-14-372 Sandoz Pharmaceutical Co. 1966 112 132 524 Q 
25-14-372 U.S.qeologica1 Survey 1966 113 122 360 " 

I 
II 25-14-373 Sandoz Pharmaceutical Co. 85 521 

25-14-377 U.S.Geological Survey 1966 60'+3' 69 317 II 

25-14-377 II 1966 101'5-1/2" 112 348 Trb 
25-14-392 Two Guys .from Harrison 1962 70 70 400 Q 
25-14-422 Johnson & Johnson 602 37 Trb 
25-14-423 Desiderio, T. 855 45 II 

25-14-425 Allied Chemical Co. 188 517 Q 



/ e e 25-14,15 
1/77 

25-14-431 Morristown Memorial Hospital 1956 187'611 504 290 Trb 
25-14-441 II 1959 147'9" 507 325 II 

25-14-442 Morristown Water Co. 1966 124 496 420 Trb 
25-14-444 City of Morristown 0 II 

25-14-453" Allied Chemical Corp. 1969 185/203 253 329 Q 
25-14-464 MOrris Co. Golf Club 306 72 II 

25-14-466 II 306 72 II 

25-14-473 Moore, P. · - 270 70 Trb 
25-14-496 Parsippany-Tro~ Hills Twp. 
' Water Dept. 1973 80-100 107 602 Qtm f 

125-14-511 City of Morristown 99 0 Q 
25-14-514 Blanchard Securities Inc. 1954 114 1 311 134 220 II 

25-14-514 'II 1954 111 133 350 II 

I 15-14-517 Farmer's & Consumer's Dairy 118 114 II 

25-14-531 City of:Morristown 124 1016 II 

25-14-532 Driver, Wilbur, Co. 1962 107 107 1350 II 

25-14-532 U.S.Geo1ogical Survey 1966 99 108 3-29 II 

j~-14-536 II 1965 53 61 " 
)25-14-545 Co1legeiof St.E1izabeth 590 90 Trb 

25-14-563 Boro of Florham Park 1952 100/110 120 210 Q 
25-14-563 Burden 119 222· " 

j25-14-563 Boro of!Florham Park 1941 68/80 81 440 " 
')25-14~ 5 65 111 1928 47/65 100 187 II 

25-14-566 II 1928 7/75 75 400 II 

25-14-572 Twombly, A.M.K. 487 165 Q-Trb 
25-14-573 Esso Research & Eng.Co. 1967 78 88 100 Q 

'25-14-575 Twombly, A.M.K. .·. 300 160 Q-Trb 
~25-14-587 Boro of ,Madison 1955 124 160 1353 Q 
.25-14-629 Boro of :Florham Park 1968 55/65 135 310 II 

25-14-629 Automatic Switch Co. 272 170 Trb 
25-14-639 Allied Chemical Corp. 1960 154 1 911 175 310 •Q 

I 

Boro of iFlorham Park 1964 67/103 II v25-14-641 103 735 
j 25-14-641 II 1964 89/100 100.6 108 II 

125-14-644 U.S.Geological Survey 85 Q-Trb 
25-14-664 Boro of :Florham Park 1952 82/89 128 80 Q 
25-14-664 Florham 'park 1968 78 0 Trb 
25-14-666 U.S.Geological Survey 1967 55 Q-Trb 
25-14-682 ... 125 205 Q I 

,J25-14-698 City of East Orange 1958 93'411 130 1080. Q 
.J 25-14-698 East Orange Bd.of Hater Comm. 1974 85-123 130 1000 Qsd 
I 25-14-724 City of Morristown 1959 18 0 Trbs 

25-14-744 Heald, O.A. 516 22 Trb 
25-14-814 Dodge, H. 95 175 Q 
25-14-817 Boro of Madison 249 No Test II 

/;.5-14-817 II 289 II Q-Trb 
5-14-822 II 1956 124 181 1248 Q 

25-14-836 II i 1966 107 250 30 Trb 
25-14-847 Madison Golf Club 1966 266 420 157 II 

25-14-886 Jud$e Lathrop 165 0 II 

25-14-887 Commonwealth Water Co. 150 II 

25-14-932 City of East Orange 1958 81 124 1080 ... 
25-14-933 II 214 120 II 

25-14-933 II 158 100 II 

25-14-933 II 295 94 II 

25-14-935 II 1958 '84 1 911 130 1000 II 

25-14-935 II 1958 86'1011 120 1000 II 

25-14-936 II 133 1000 II 



/ e .25-14,15 
1/77 

25-14-944 Boro of Madison 130 824 Trb 
25-14-944 II 

I 1967 159 178 310 II 

25-14-944 II 130 622 Q 
25-14-944 II I 

131 650 II 

25-14-944 II I 140 580 II 
I 

25-14-949 Boro of !Chatham 162 II 

' 25-14-949 Ruzicka Greenhouse 123 204 II 

25-14-949 Boro of .Chatham 143 1200 II 

25-14-949 II l 1956 94 150 1200 II I 

25-14-949 II 143 700 II 

25-14-951 U.S.Geological Survey 1966 63 90 95 II 

25-14-959 Commonweialth Water Co. 124 II 

25-14-967 Minisink Golf Club 1955 122 210 200 Trb 
25-14-983 U.S.Geo~ogica1 Survey 1967 142 197 201 Q 
25-14-992 Commonw~lth Water Co. 1955 88 119 1018 II 

25-14-995 ... 
1955 102'6" 149 12·40 II 

25-14-998 II· 94 II 

i 
25-15-115 Oldham, kenneth 1954 63 63 75 II 

25-15-144 Valley Concrete 350 100- Trb 
25-15-153 Fritsche Bros. 1969 136 533 455 II 

25-15-155 Hanover Greens Water Co. 1960 139'1" 270 70 II 

(h_5-15-158 Twp. of livingston 1960 101 Q 
25-15-159 II 1955 122 II 

;,5-15-165 Fritsche Bros. 1968 121'6" 643 164 Trb 
25-15-167 Twp. of Livingston 1955 . - 129 Q 
25-15-176 Valley V~ew Golf Club 1965 300 '130 Trb 
25-15-183 Twp. of ivingston 1955 43 83 700 Q 

J25-15-187 G.V. Controls 1958 83/98 300 165 Trb 
25-15-412 Twp. of Livingston 1965 63 Q J 25-15-413 Chatham llectronics Corp. 301 365 Trb 

)25-15-413 Twp. of . ivingston 204 175 " 
25-15-416 " 1965 68 75 " 
25-15-422 Daven Co. 1955 175 450 55 Q-Trb 
25-15-422 II 190 5 II 

25-15-423 II 1955 29 I 711 33 100 Trb 
125-15-423 

II 1955 43'611 60 212 " 
25-15-425 Twp. of Livingston 1964 114/177 181 II 

25-15-426 II 1964 161 1 911 /124'811 176 II 

j 25-15-433 II I 1964 123 140 II 

25-15-434 " 1965 74'811 132 160 Q 
J 25-15-434 II 76 300 II i 25-15-437 Sandoz Pparmaceutica1 1966 91 1 611 101 289 II 

25-15-451 Twp. of rivingston 1965 126 136 II 

1 25-15-452 . II 1966 63'111 118 40 II 

J 25-15-453 II 99 II 

25-15-462 " 161 87 Trb I 

/25-15-489 Lee~c Construction Co. 284 125 II 

'25-15-726 East Orartge Water Dept. 190 300 II 

J25-15-727 II 200 300 II 

25-15-729 II 180 300 " 
25-15-742 Orange ~roducts Co. 1965 106 135 602 Q 
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25-15-745 Commonwealth Water Co. 1954 116 Q 
25-15-748 II 150 328 II 

25-15-765 East Orange Water Dept. 125 1400 II 

25-15-766 II 1958 80'1-1/211 128 760 II 

25-15-767 II. 130 0 II 

25-15-768 II 130 1400 II 

25-15-773 Commonwealth Water Co. 166 11 

25-15-776 II 165 II 

25-15-776 II 133 II 

25-15-781 II 158 200 II 

25-15-782 II 1954 11511 911 162 85'o II 

25-15-783 II. 90 1580 II 

25-15-793 II 190 Q-Trb 
25-15-797 

,·, 
283 0 11 

J. Geodetic Control.Survey monuments described 
;. Index Maps 20,25 

I ~ 



SUBJECT TO REVISION 

WATER WITHDRAWAL 
POINTS AND 
NJGS CASE INDEX 
SITES WITHIN 
5.0 MILES OF: 

LATITUDE 404844 
LONGITUDE 742251 

DRAFT 
SCALE: 1 :63,360 
(1 Inch = 1 Mile)· 

X WATER WI;JHDRAWAL POINTS 
0 NJGS CASI:j INDEX SITES 
1 1.1 ILE AND 5 loll LE RADII INDICA TED 

NJGS CASE INDEX DATA RETRIEVED fROM: 
NEW JERSEY GEOLOGICAL SURVEY 
ON 12/22/87 

PLOT PRODUCED BY: 
NJDEP 
DMSION OF WATER RESOURCES 
BUREAU OF WATER ALLOCATION 
CN-029 
TRENTON, NJ 08625 

DATE: 03/07/89 
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./ 2117P 
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./ 2117P 
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(/.: 
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~·IF.J\H:N O:N=·f.'fo.!'{ 
MEN'..f.N fX:t'IPf.li'JY 
~0\RISTC:X-\IN l'B·l:RIPL H:EPITf.'L 
SUJTH::::f:BT l"lJ\fU S CiJLJoJTY f1Lii~ 

SO.JH-f.:J.\ST 1"0\RIS COL.l.JTY t1lJ(l 
!::iCUil-F_AfJT MCJF:F:IS COLNTY t'l$1 
t·11:T-.:F:ISTCJVJN I"Ef"O"(IPL 1-CS:::'ITi~L 

AI..LIED DJf'\'F'ClFiATICJN 
PPlf\SIFPPIW-TF'CJY HILLS 
F'AF\'SIFPI-\NY-Th1JY HILLS 
SCJIJTl-FJ'.;ST 1'1CFfUS CXJJWY ~U:'J 

I"ICiRH IS COLJNTY GClF CLUB 
t--t-LIED CCf\'F'!.RATill'J 
SDUTHEf4ST MU\RIS CDJNTY t1JA 
N:::VJ JEF'St:."Y EELL TEL.EF'I-0\E 
PPlf\'SIFPAI\IY-Th1JY HILLS 
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c::t.:J\ITY17 n,~-
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2'50C048 
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15 
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10 
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PI 
B 
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4cr.::b1J. 
LJ{4708 
40!5013 
404720 
LJ.04T20 
405031 
405031 
404952 
LJ.(4701 
LJ.(l4721 
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4(4944 
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24 
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EPNDOZ II\C. 
~~·\NLiClZ 11\C. 
0-IA lHOM BOF.'Cll.JLOH 
O·Y.Hl-10.11 ff.F.'O..X:+I 
G-lt-\ll-iPM BCF'C.U3H 
EA':;T 1-IPi-I:Jv'FR TC~'.i'EHIP 

I"ICJ'i'FU: S CCll.NlY F'?-IRI< CCJI"U"II Sf') WN 
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§tate of New !Jersey 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF WASTE MANAGEMENT 

32 E. Hanover St., CN 028, Trenton, N.J. 08625 
DR. MARWAN M. SADAT, P.E. LINO F. PEREIRA. P.E. 

DIRECTOR DEPUTY DIRECTOR 

IN THE MATTER OF 
Norda, Incorporated 

ADMINISTRATIVE 
CONSENT ORDER 

The following FINDINGS are made and ORDER is issued pursuant 
to the authority vested in the Commissioner of the New Jersey 
Department of Environmental Protection (hereinafter "NJDEP") 
by .:the Environmental Cleanup Responsibility Act, N.J.S.A. 
13:1K-6 et seq., and duly delegated to the Assistant Director 
for Enfo~e~t and Field Operations within the Division of 
Waste Management pursuant to N.J.S.A. 13:1B-4. 

FINDINGS 

1. The· Environmental Cleanup Responsibility Act, N.J .S.A. 
13:1K-6 et seq. ("ECRA" or "the Act"), was signed into 

· New Jersey State Law by Governor Thomas H. Kean on 
September 2, 1983, and took effect on December 31, 1983. 

2. ECRA required the NJDEP to adopt rules and regulations 
to implement the Act. On March 6, 1984, NJDEP adopted 
the Interim ECRA Regulations, N.J.A.C. 7:1-3 
("Regulations") in compliance with the Administrative 
Procedures Act, N.J.S.A. 52:14B-l et seq., upon 
acceptance for filing by the Office of Administrative 
Law pursuant to N.J.A.C. 1:30-4.4(d). 

3. ECRA requires that the owner or operator of an 
industrial establishment planning to sell or transfer 
operations (a) notify the NJDEP in writing within five 
days of the execution of an aqreement of sale pursuant 
to N.J.A.C. 7:1-3.7, (b) submit within 60 days prior to 
transfer of title a negative declaration or cleanup plan 
to the NJDEP for approval, and (c) obtain, upon approval 
of any necessary cleanup plan by the NJDEP, a surety 
bond or other financial security approved by the NJDEP 
guaranteeing performance of the cleanup plan in an 
amount equal to the cost estimate for the approved 
cleanup plan. 

4. N.J.S.A. 13:1K-13 provides that failure to submit a 
negative declaration or cleanup plan pursuant to ECRA is 
grounds for voiding the sale by NJDEP. Any person who 
knowingly gives or causes to be given any false 

New Jersey Is An Equal Opportunity Employer 

fp1 ' 
AtTACHMENT ~~ 



• 2 • 
information or who fails to comply with the 
provisions of ECRA is liable for a penalty of not 
more than $25,000.00 for each occurrence, and each 
day of a violation of a . continuing nature 
constitutes an additional and separate offense. 
Furthermore, any officer or management official of 
an industrial establishment who knowingly directs 
or authorizes the violation of any provisions of 
the Act shall be personally liable for the 
$25,000.00 penal ties for . each violation described 
above. 

5. Norda Incorporated (Norda) owns and operates a 
manufacturing facility located at 140 Route 10, East 
Hanover, Morris County; further known as Block 96, Lots 
81, 82, and 99.3 on the Tax Assessment Map of the 

._ Township of East Hanover (East Hanover facility) . At 
said East Hanover facility, · Norda blends and 
manufactures products for the flavors and fragrance 
industry, operations having Standard Industrial 
Classification (SIC) numbers 2087, 2844, 2869, and 2899. 
The East Hanover facility is an Industrial Establishment 
as defined by ECRA. 

6. On September 27, 1984, Norda executed an agreement for 
. sale of the East Hanover facility and its interest in 
other facilities located in England, Brazil, Canada, and 

:Mexico to Unilever United States, Incorporated 
· (Unilever) . Said agreement was ratified and became 
effective on October 3, 1984. On October 9, 1984, Norda 
submitted the first portion of its Initial ECRA Notice 
the General Information Submission (see N.J.A.C. 
7:1-3.7(d)l-8), to NJDEP. Thereafter, on November 13, 
1984, Norda submitted the second part of the Initial 

· ECRA Notice, the Site Evaluation Submission (see 
N.J.A.C. 7:1-3.7(d)9-17), to NJDEP. Upon receipt, NJDEP 
promptly reviewed each portion of Norda's Initial ECRA 
Notice. NJDEP found Norda's Site Evaluation Submission 
to be incomplete, and sent Norda a checklist detailing 
the additional information required on November 19, 
1984. NJDEP has not yet approved Norda's Site 
Evaluation Submission. 

7. On December 4, 1984, NJDEP conducted a preliminary site 
inspection of Norda's East Hanover facility. On 
December 18, 1984, NJDEP sent Norda a Preliminary 
Inspection Report which detailed the findings of the 
inspection and the resultant requirement~ on the part of 
Norda. 
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8. On December 10, 1984, Narda submitted to NJDEP a report 
entitled "Geohydrologic Investigation and Consultation, 
Narda Inc. Manufacturing Facility, East Hanover, New 
Jersey". The report, prepared by Dames and Moore, 
details findings from preliminary investigation at the 
East Hanover facility, proposes cleanup activities, and 
provides cost estimates for cleanup activities proposed. 
Narda intends to provide NJDEP with a Sampling Plan and 
a final Cleanup Plan as required by ECRA. 

9. The submission and implementation of a cleanup plan 
pursuant to ECRA may be necessary and required for the 
East Hanover facility because hazardous substances have 
been, and continue to be, used on-site and hazardous 
waste may be generated at the site in the future. 

10. ~Norda is presently under contractual obligation to 
conclude the sale of the East ·Hanover facility to 
Unilever by the third week of December, 1984. Norda has 
advised NJDEP that both Narda and Unilever have already 
made substantial arrangements in contemplation of the 
impending sale. Therefore, Narda desires to enter into 
an Administrative Consent Order ·with NJDEP which will 
permit the proposed sale to be completed prior to 
completion of all ECRA requirements. Narda understands 
and accepts its responsibilities and liabilities under 
ECRA. 

11. In appropriate cases, NJDEP may allow transactions 
subject to ECRA to proceed prior to completing the 
standard ECRA administrative process by execution of an 
Administrative Consent Order. These Administrative 
Consent Orders establish a time schedule for completion 
of ECRA requirements by the industrial establishment and 

·provide for financial assurances in a form and amount 
acceptable to NJDEP prior to consummation of any 
transactions subject to ECRA. Failure to fully comply 
with all the terms and conditions of the Administrative 
Consent Order shall subject Norda to the full range of 
penalties and remedies prescribed in the Act, the 
Regulations, and the Administrative Consent Order. 

NOW, THEREFORE, IT IS ORDERED AND AGREED THAT: 

12. ECRA Program Requirements 

A. Norda shall initiate, complete, and submit to NJDEP 
the results from any NJDEP-approved sampling plan 
pursuant to N.J.A.C. 7:1-3.7(d)14 and N.J.A.C. 
7:1-3.9 within 90 days from receipt of NJDEP's 
written approval of the sampling plan. 
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B. Narda shall submit a Negative Declaration or 
Cleanup Plan as required by N.J.A.C. 7:1-3.10 
within 120 days from receipt of NJDEP' s written 
approval of the sampling plan. 

C. Norda shall implement any NJDEP approved Cleanup 
Plan in accordance with the approved time schedule 
or defer implementation of all or part of the 
Cleanup Plan subject to NJDEP approval pursuant to 
N.J.A.C. 7:1-3.14. 

D. Should NJDEP determine that any submittal made 
under this section is inadequate or incomplete then 
NJDEP shall provide Norda with written notification 
of the deficiency(ies), and Narda shall revise and 
resubmit the required information within a 
reasonable period of time not to exceed thirty (30) 
days from receipt of such notification. 

13. Financial Assurance 

A. Narda shall obtain and provide to NJDEP financial 
assurance in the form of a surety bond, letter of 
credit, or other instrument acceptable to NJDEP in 
the amount of $1,500,000 within fourteen days from 
the execution of this Administrative Consent Order. 
The financial assurance must conform with the 
requirements of N.J.S.A. 13:1K-9(b)3, N.J.A.C. 
7:1-3.10, N.J.A.C. 7:1-3.13, and this 
Administrative Consent Order. 

B. Narda shall establish a standby trust fund within 
fourteen days from the effective date of this 
Administrative Consent Order. The financial 
institution which issues the financial assurance 
shall agree to promptly and directly deposit all 
amounts up to the total value of the financial 
assurance into the standby trust fund upon demand 
by NJDEP. 

C. Upon NJDEP approval of a Cleanup Plan, Norda shall 
amend the amount of the financial assurance to 
equal the estimated cost of implementation of the 
approved Cleanup Plan, or shall provide such other 
financial assurance as may be approved by NJDEP in 
an amount equal to the estimated cost of 
implementation of the approved Cleanup Plan. 

D. In the event that NJDEP determines that Narda has 
failed to perform any of its obligations under this 
Administrative Consent Order, NJDEP may draw on the 
financial assurance; provided, however, that before 
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any such demand is made, NJDEP shall notify Norda 
in writing of the obligation(s) with which it has 
not complied, and Norda shall have reasonable time, 
not to exceed fourteen calendar days, to perform 
such obligation(s) to NJDEP's satisfaction. 
Nothing in this paragraph shall prevent NJDEP from 
collecting stipulated penalties pursuant the terms 
of this Administrative Consent Order. 

14. Additional Conditions of Consent 

A. Norda and Unilever shall allow the NJDEP access to 
the subject industrial establishment for the 
purpose of undertaking all necessary monitoring and 
environmental cleanup activities. Prior to entry 
into this Administrative Consent Order, Narda shall 
provide NJDEP with appropriate documentation that 
Unilever shall allow NJDEP the access required 
herein. 

B. NJDEP agrees that it will not bring any action, nor 
will it recommend that the Attorney General's 
Office bring any action for failure to comply with 
(a) the time requirements in N.J.S.A. 13:1K-9(b)l 
that NJDEP be notified within five (5) days of 
execution of agreement of sale or option to 
purchase or (b) the time requirement in N.J.S.A. 
13:1K-9(b)2 that a negative declaration or cleanup 
plan be submitted 60 days prior to transfer of 
title. N,JDEP also agrees that it will not bring 
any action, nor will it recommend that the Attorney 
General bring any action seeking monetary penalties 
for Norda' s failure to meet the time requirements 
specified in (a) and (b) of this paragraph. 

c. No obligations imposed by this Administrative 
Consent Order (other than paragraph D below) are 
intended to constitute a debt, claim, penalty or 
other civil action which could be limited or 
discharged in a bankruptcy proceeding. All 
obligations imposed by this Administrative Consent 
Order shall constitute continuing regulatory 
obligations imposed pursuant to the police power of 
the State of New Jersey, intended to protect the 
public health, safety and welfare. 

D. In the event that Norda fails to comply with any of 
the provisions of this Administrative Consent 

·Order, Norda shall pay to NJDEP stipulated 
penalties in the amount of $5,000.00 for each day 
on which Norda fails to comply with any obligation 
under this Administrative Consent Order; provided, 
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however, that no such stipulated penalty shall be 
payable by Norda with respect to such period that 
said failure to comply results from Force Majeure. 

E. The provisions of this Administrative Consent Order 
shall be binding upon Norda and its officers, 
directors, successors in interest, and any trustee 
in bankruptcy or receiver appointed pursuant to a 
proceeding in law or equity. 

F. Norda' s failure to comply with any of its 
obligations under this Administrative Consent Order 
shall constitute grounds for the NJDEP to void the 
subject sale or transfer. 

15. Force Majeure 

If any event occurs which purportedly causes or may 
cause delays in the achievement of any deadline 
contained in this Administrative Consent Order, Norda 
shall notify NJDEP in writing within ten (10) days of 
the delay or anticipated delay, as appropriate, 
referencing this paragraph and describing the 
anticipated length, precise cause or causes, measures 
taken or to be taken and the time required to minimize 
-the delay. Norda shall adopt all necessary measures to 
prevent or minimize any delay; If any delay or 
·anticipated delay had been or will be caused by fire, 
-flood, riot, strike or other circumstances alleged to be 
beyond the control of Norda, then the time for 
performance hereunder may be extended by NJDEP for a 
period no longer than the delay resulting from such 
circumstances, eor 15 days, l:lhi eheV€!1 izs il~H!r Lez, 
provided that NJDEP may grant additional extensions for 

-good cause. If the events causing such delay are not 
found by NJDEP to be beyond the control of Norda, 
failure to comply with the provisions of this 
Administrative Consent Order shall constitute a breach 
of the Administrative Consent Order's requirements. The 
burden of proving that any delay is caused by 
circumstances beyond Norda control and the length of 
such delay attributable to those circumstances shall 
rest with Norda. Increases in the costs or expenses 
incurred in fulfilling the requirements contained he~ein 
shall not be a basis for an extension of time. 
Similarly, delay in completing an interim requirement 
shall not automatically justify or excuse delay in the 
attainment of subsequent requirements. 

16. Reservation of Rights 

This Administrative Consent Order shall be fully 
enforceable in the New Jersey Superior Court having 
jurisdiction over the subject matter and signatory 
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parties upon the filing of a summary action for 
compliance pursuant to the Environmental Cleanup 
Responsibility Act, N.J.S.A. 13:1K-6 et ~· This 
Administrative Order may be enforced in the same manner 
as an Administrative Consent Order issued by NJDEP 
pursuant to other statutory authority and shall not 
preclude NJDEP from taking whatever action it deems 
appropriate to enforce the environmental protection laws 
of the State of New Jersey in any manner not 
inconsistent with the terms of this Administrative 
Consent Order. It is expressly recognized by NJDEP and 
Norda that nothing in the Administrative Consent Order 
shall be construed as a waiver by NJDEP of its rights 
with respect to enforcement of ECRA on bases other than 
those set forth in the ECRA program requirements section 
this Administrative Consent Order or . Norda 1 s right to 

~ seek review of any enforcement action as provided by the 
Administrative Procedure Act, N.J.S.A. 52:14B-1 et ~· 
Furthermore, nothing in this Administrative Consent 
Order shall constitute a waiver of any statutory right 
of NJDEP to require Norda to implement additional 
remedial measures should NJDEP determine that such 
measures are necessary to protect the public health, 
safety and welfare ortf Norda 1 s rights with respect An. 
thereto. ~ 'f~ 

17. Norda hereby consents to entry of this Administrative 
Consent Order and waives its right to a hearing 
·concerning the terms hereof pursuant to N.J.S.A. 
52:14B-1 et ~· 

18. This Administrative Consent Order shall take effect upon 
the signature of all parties. Upon the signature of all 
parties Norda may complete its transaction with 

- Unilever. 

Date: 

Date: 1/16/85 
-----------------------

NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION 

Field 

Norda, Incorporated 

By:~L~ 
Name: Loui J. Amaducci 

Title: President 

AlTACHMENT 



' 

ECRA CLEANUP PLAN 
ADRON/PPF FACILITY 
EAST HANOVER, NEW JERSEY 
ECRA CASE NO. 84294 

AUGUST 2, 1988 
JOB NO. 12295-005-10 

1
NJDtp · '. ·-

r: ndustriat s· ~ 
. .... 3 ,1 ,a~· tff!!' . '"' . , uon ' . .-.\Lp2a Eternent. 

··on, NJ , 
0862S 

Dames&Moore 

AlTACHME,r:fli 13 . 



TABLE OF CONTENTS 

1.0 Introduction 

1.1 Contents and Organization of Cleanup Plan 

2.0 Site Background 

2.1 Plant History 
2.2 Geologic conditions 
2.3 Site Stratigraphy and Geohydrology 

1 

1 

3 

3 
4 
5 

~ 3.0 Project History 6 

... 

3.1 Areas of Environmental Concern and Previous Investigations 7 
3.2 Past Waste Removal 9 

4.0 Proposed Cleanup/sampling Activities 

4.1 Cleanup Criteria 
4.2 Area S-3, Fire Pond 
4.3 Area S-5 - Fill Area North of Facility and 

South of Murray Road 

4.3.1 Area S-5 Proposed Cleanup Plan 

4.3.1.1 
4.3.1.2 
4.3.1.3 
4.3.1.4 

Soil Characterization 
Bench Scale.and Treatability Testing 
Pilot Scale Testing 
Field Implementation 

4.4 Area S-6 Disposal Area - Drum Cells Nos. 1-5 

4.4.1 
4.4.2 
4.4.3 
4.4.4 
4.4.5 

Previous Activities 
Drum Cell No. 1 Sampling Data 
Drum Cell No. 1 - Proposed Closure 
Drum Cell No. 5 Sampling Data 
Drum Cell No. 5 - Proposed Closure 

4.5 Area S-7 - Fire Platform 
4.6 Area S-8 - Catch Basins 
4.7 Area S-11- Stained Soil at Fuel Oil Tanks 
4.8 Area B - Ground Water 

4.8.1 Contingency Ground Water Remediation Plan 

10 

10 
11 

13 

14 

16 
17 
18 
19 

20 

20 
21 
22 
23 
23 

24 
24 
24 
25 

27 

iJ. 
ATTACHMENT --



(.. 

' 

TABLE OF CONTENTS (continued) 

5.0 Sampling Methodology and QA/QC 

6.0 Health and Safety 

1.0 Schedule 

8.0 Cost Estimate 

8.1 Area S-3, Fire Pond 

8.1.1 Fire Pond Sampling 
8.1.2 Fire Pond Excavation and Disposal 

8.2 Area S-5, Fill Area North of Plant Area 
8.3 Area S-6, Disposal Area 
8.4 Area S-7, Fire Platform 
8.5 Area S-8, Northern Catch Basin 
8.6 Area S-11, Stained Soil at Fuel Tank 
8.7 Area B, Ground Water 

9.0 NJDEP Liaison and Reporting 

Tables 

: Figures 

Appendix A - Boring Logs and Well Construction Details 

Appendix B - Summary of Pertinent Correspondence 

Appendix C - Summary of Data from ECRA Sampling Plan Results 

30 

30 

32 

33 

33 

33 
34 

34 
36 
37 
31 
38 
38 

39 

Appendix D -May 19, 1986 Letter Report, "Soil Sampling Results and 
Cleanup Plan Recommendations, Cell Nos. 2 and 3 Excavations" 

ATIACHMENT Ji. 



;. 

' 

1.0 INTRODUCTION 

In accordance with New Jersey Department of Environmental 

Protection (NJDEP) letter of March 24, 1988 and recent telephone 

discussions with Mr. Kevin Kratina, Bureau of Industrial Site Evaluation 

Case Manager, Dames & Moore is pleased to present this Cleanup Plan for 

the former Norda facility in East Hanover, New Jersey. This Cleanup Plan 

has been prepared in accordance with the Environmental Cleanup 

Responsibility Act Regulations (NJAC 7:26B) and Draft Sampling Plan 

Guide, June 6, 1986. This document has been prepared on behalf of Adron, 

Inc. (formerly Norda), which owned and operated the East Hanover facility 

prior to 1985. The subject property was sold in 1985 to PPF 

International and currently is operated by Quest International (successor 

to PPF International). The 1985 property transfer fell under the 

jurisdiction of the Environmental Cleanup Responsibility Act (ECRA). The 

Cleanup Plan is submit ted as part of the requirements for ECRA Case No. 

84294. 

Investigative and remedial activities have been ongoing since 

1984. The previous work referenced below and the proposed approach to be 

utilized for addressing remaining site concerns have been performed and 

developed on the basis of, and are resultant 

agreements established through, extensive 

from understandings and 

written and verbal 

correspondence between Adron, their representatives and past case 

management at NJDEP. 

1.1 COffl'EIIJTS AND ORGAIJIZATIOR OF CLEANUP PLAN 

Because the project has received a new case manager, site 

background and project history are discussed in initial sections of this 

document. This document presents a review of site conditions, provides a 

summary of salient correspondence between Adron and NJDEP which guided 

past investigative and remedial efforts on site, and describes past 
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sampling and cleanup activities. Also presented are the results of most 

recent soil and ground water sampling activities and proposed cleanup 

activities at remaining areas of concern not yet remediated. Summaries 

of previous investigative efforts, boring logs and a list 'of reports and 

correspondence between Adron and NJDEP are also provided in the 

Appendices to facilitate NJDEP review. 

This document has been prepared to present in logical sequence, 

a discussion of the requirements for ECRA Cleanup Plans as stated in NJAC 

7:26B-5.3. Section 2 of this document describes Site Background. 

Section 3 presents Project History and Areas of Environmental Concern, 

~ including previous investigations. Appendices A, B and C provide results 

of Historical ECRA Sampling and Analysis as well as a summary of 

correspondence between NJDEP and Adron and their representatives. 

Section 3.2 describes the quantity and types of waste materials 

previously removed from the site and estimates of materials yet to be 

removed/remediated. Proposed Remedial Actions and Remedial Objectives 

have been prepared on the basis of site sampling data, evaluation and on 

the basis of past site remedial effor~s. The proposed remedial actions, 

their extent and rationale are presented in Section 4. Section 5 

presents Sampling Methodologies and QA/QC protocols and Section 6 

describes Health and Safety procedures. A projected schedule of 

activities is described in Section 7. A detailed cost estimate is 

provided in Section 8 and reporting requirements are described in 

Section 9. Post closure monitoring is described in Section 4.8. Tables 

and figures which provide additional details to items described in the 

text are also provided. These include a scaled site map showing areas of 

concern (Figure 2), a Summary of Proposed Remedial Actions and Objectives 

(Table 2), Project Schedule (Figure 8) and Cost Estimates (Table 8). 
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2.0 SITE BACKGROUND 

2.1 PLANT HISTORY 

The current operator of the facility is Quest International. In 

1985, PPF International obtained the property from Norda pursuant to a 

sale agreement made between the two parties. Subsequently, Quest assumed 

operations. Prior to the sale, the same manufacturing operations as 

described below were conducted. The transfer of plant ownership in 1985 

initiated the current ECRA investigations. 

The plant site, located at 140 N.J. Route 10, occupies 

approximately 17 acres in East Hanover, Morris County, New Jersey 

(Figure 1). The property boundaries roughly define a rectangle whose 

long axis runs approximately North-South. The site is situated between 

Route 10 and Murray Road in a commercial section of East Hanover. The 

site is bounded on the east by a drum recycling company, on the west by 

the Ramada Inn Motel and a golf driving range, on the north by Murray 

Road and a warehouse complex, and on the south by Route 10. 

The East Hanover facility is an active flavors and fragrances 

manufacturing plant that supplies raw materials and other ingredients to 

its customers in this industry. Existing structures on-site include 

·several buildings which consist of storage, maintenance, administrative, 

laboratory and processing facilities (Figure 2). Processes involved as 

part of the manufacturing include resale and repackaging of consumer 

goods, compounding and blending of perfume and flavor materials, 

extraction of fruits and vegetables, distribution of flavor oils, and 

research and development. Washwater from equipment cleaning is collected 

in sumps adjacent to the process buildings or discharged to sanitary 

drains. 

Two historical fires damaged buildings at the site. In 1947, a 

fire destroyed a building which held cosmetics, spices and essential 

3 

A1TACHMENT ')3 ' 



oils. This building was situated east of existing building No. 3 and the 

concrete pad on which it was built, Platform 7, still remains. In 1960, 

a fire damaged a second floor laboratory of existing building No. 1. 

Essential oils, starting materials and finished fragrance compounds were 

stored in the building. Water used to fight the fire was collected in a 

"fire pond" located at the southwest corner of the administration 

building. Subsequently, this area was backfilled and paved over. 

In the early 1960's, construction rubble and scattered drums 

reported to contain hard residues and still bottoms from process 

activities were backfilled in portions of the area lying between Murray 

'- road and the northern portion of the fac_ility. Additional backfilling of 

this area utilized natural, surficial soils removed during contruction on 

adjacent properties. 

At about the same time, drums reported to contain process waste 

and aromatic still bottoms, were buried in trenches in the are~ between 

the eastern parking lot and eastern fence boundary as well as a buried 

drum cell east of this fence line. Drums have been identified in the 

· "fire pond" area. The drums were deposited in the clay layer which 

constitutes the surficial soils found at the site. On-site clayey soils 

were used as backfill during drum burial. A site plan showing these 

facilities and areas of investigation is presented as Figure 2. 

2.2 GEOLOGIC CORDITIORS 

The eastern one-third of Morris County, in which East Hanover is 

located, lies in the Piedmont Physiographic Province. Climate of this 

province is classified as continental. 

The Norda site is underlain by glacially derived tills, sands, 

gravels and clays overlying bedrock. Bedrock consists of Triassic 

Brunswick Formation, a geologic unit consisting of shales and sandstones 

which comprise the uppermost member of the Newark Group. 
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Ground water measurements recorded periodically in nine on-site 

monitoring wells show that the ground water surface lies at an elevation 

of ±157 to 160 feet above mean sea level. Boring logs and well 

"construction details for the nine wells are presented in Appendix A. The 

ground water surface lies between approximately 40 and 60 feet below 

existing ground surface within the sands and gravel deposits. Ground 

water elevations are presented on Table 1. 

Total difference in ground water elevation across the site is 

less than two feet. A ground water elevation contour map is presented in 

Figure 3. Ground water flow direction, as determined by measurements 

~obtained in 1984 and confirmed in 1986 and 1988 is to the southwest. 

3.0 PROJECT HISTORY 

ECRA activities, including Site Investigation and Site 

Remediation have been ongoing since 1984. Activities at the site have 

been coordinated with NJDEP and the results of each phase of the 

_investigations have been provided to NJDEP. The completed site 

activities which have led to the current status at the site have been 

documented through submittal of reports, data packages, progress reports, 

letters and telephone discussions between NJDEP and Adron and their 

representatives. To facilitate ease of understanding the process and 

·history of the project, a summary of significant correspondence and 

events is provided in Appendix B. As indicated by the appendix, site 

activities have been performed as coordinated with and approved by NJDEP. 

Initial efforts at the site consisted of assessing hydrogeologic 

conditions and identifying areas of concern which warranted evaluation 

and potential ·cleanup. Subsequent activities included refining the 

understanding of site conditions, efforts to delineate the extent of 

contamination through implementation of the NJDEP-approved ECRA Sampling 

Plan and cleanup activities to remove buried drums from the site through 

implementation of the NJDEP-approved ECRA Drum Removal Plan incorporated 
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The Piedmont Physiographic Province is characterized as a region 

of low-lying plains and gently sloping hills with occasional basalt 

ridges. Altitudes are on the order of 200 to 400 feet above mean sea 

level. Present day physical features and topography are primarily the 

result of Pleistocene glacial episodes with the most recent episode, 

Wisconsin Glaciation, having created the features which are currently 

most visible. 

A terminal moraine extending northwest through Morris County is 

the largest glacial feature in the area. The moraine marks the 

southermost extent of the Wisconsin glacial advance. The facility is 

;:_ bounded to the south and west by the moraine which passes through the 

towns of Chatham, Livingston and Morristown. During the Pleistocene 

Glaciation, channels cut in the existing bedrock surface by the Passaic 

River drainage system served as conduits through which limbs of the 

glacier passed. As a result of the glacial advance, these ancient river 

channels were filled with coarse sands and gravels that today serve as 

·· primary aquifers in the area. 

As the glaciers retreated, meltwater from the ice mass was 

trapped by the relatively impermeable moraine. Water which collected 

formed Glacial Lake Passaic whose existence is marked by fine clays and 

silts that mantle the area today. 

2. 3 SITE STRATIGRAPHY Aim GEOHYDROLOGY 

Stratigraphy encountered at the site consists of approximately 

14 to 20 feet of relatively impermeable clayey soils overlying glacial 

sands and gravels. The sands and gravels contain varying amounts of 

fines in pore. spaces and these deposits tend to grade coarser with 

depth. Portions of the surface .cover include fill deposits containing 

construction debris and other refuse. Bedrock was not encountered during 

any of our investigations but is believed to be at depths on the order of 

120 to 140 feet below ground surface. 
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in the ECRA Sampling Plan and Drum Removal Plan prepared by the 

contractor. 

3 .1 AREAS OF ENVIRONMENTAL CONCERN AND PREVIOUS INVESTIGATIONS 

Areas. of environmental concern which have been the subject of 

the majority of site activities were identified on the basis of site 

conditions, previous investigations and comments from previous'NJDEP Case 

Manager, Mr. Yilmaz Arhan. These areas, as identified in the ECRA 

Sampling Plan, are: 

Area Designation 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

Description 

Three sumps used to collect and contain 

process wash water 

Septic systems 
,\ 

Fire pond area south of Buildings D and B-1 

Drum cleaning area located northeast of 

Building No. 22 

Fill area between Murray Road and the 

plant's northern portion of the plant 

containing scattered, buried drums 

Disposal area along eastern fence line in 

which drums containing process materials 

were buried in discrete cells 
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S-7 

S-8 

S-9 

S-10 

S-11 

A 

B 

Building No. 1 and Platform No. 7 which 

were damaged by historical fires 

Northern catch basin 

Dumpster 

Catch basin at Vehicle Maintenance Building 

Stained soil at fuel oil tanks 

Background soil quality area located near 

plant entrance from Route 10 

Ground water quality on-site 

Drums were encountered during installation of a water line 

located northwest of BuPding 22. These drums lie within Area S-5. 

Limited drum removal was performed at this area as part of an Immediate 

Remedial Action to allow completion of the water line. 

The initial study of site conditions was documented in Dames & 

·Moore's November 7, 1984 report, "Geohydrologic Investigation and 

Consultation, Norda, Inc. Manufacturing Facility, East Hanover, New 

Jersey." Subsequently, an ECRA Sampling Plan was submit ted on August 14, 

1985 and sampling and investigation of each area of concern has been 

performed pursuant to the approved ECRA Sampling Plan. Tables 

summarizing areas of concern, investigation completed at each area, and 

analytic data as well as a map depicting sampling locations originally 

submitted in the May 5, 1986 report, "ECRA Sampling Plan Results", are 

presented in Appendix C. On the basis of the sampling results and 
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correspondence with NJDEP, no further investigation is required at areas 

S-1, S-2, S-4, S-9, S-10 and A. Remaining areas are the subject of 

additional, future sampling and remediation. 

The completion of activities on site has been performed as 

coordinated with NJDEP, Adron and Adron's representatives. On the basis 

of these activities and correspondence, the following ·areas of concern 

require continued investigation and remediation: 

Area S-3 

Area S-5 

Area S-6 

Area S-7 

Area S-8 

Area S-11 

Area B 

Fire Pond 

Fill Area north of plant area and south of Murray 
Road 

Disposal Area - Drum Cells Nos 1 ~ 5 

Fire Platform 

Northern Catch Basin 

Stained soil at fuel oil tanks 

Ground Water 

These remaining areas are depicted on Figure 2. Each of these areas and 

the forthcoming sampling/cleanup activities at each is described in 

Section 4, below. 

3.2 PAST WASTE REMOVAL 

Remedial activities have been initiated at Area S-6, Drum 

Disposal Cells Nos. 1 through 5. Remedial activities have included 

excavation and off-site treatment/disposal of buried drums, backfill and 

perched water from the five drum cells. A total of 4,606 drums were 

removed, 4, 630· · cubic yards of backfill and 173,750 gallons of perched 

water were removed from this area during drum remedial activities in 

1986. Remaining areas which will be remediated include the Fire Pond and 

Area S-5. It is estimated that on the order of 1, 500 drums will be 

removed from these areas and on the order of 6,000 cubic yards of soil 
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will be removed or remediated from these areas. Details of historical 

drum removal operations have been previously submitted to NJDEP and are 

reviewed in Section 4 of this document. Section 4 also presents details 

of proposed on site cleanup activities. Estimates of quantities of 

on-site material yet to be remediated are presented in Sections 4 and 8 

of this document. 

4.0 PROPOSED CLEANUP/SAMPLING ACTIVITIES 

This section of the report presents a description of proposed 

sampling and cleanup activities for remaining areas of concern. A 

~ summary of these proposed activities is provided on Table 2. 

4.1 CLEANUP CRITERIA 

Cleanup criteria for remaining areas of concern have been 

developed on the basis of ECRA guidelines, previously completed remedial 

-activities, practical limits of earth working operations, and the 

discussions and understanding reached with NJDEP during the performance 

-of recently completed site work. Cleanup criteria are briefly noted 

below. Sections 4.2 through 4.8 of the Cleanup Plan present discussions 

of remedial actions proposed at each area of concern, and appropriate 

cleanup strategy and criteria are incorporated as part of these 

discussions. 

Area S-3, Fire Pond: 

Area S-5, Fill Area: 
South of Murray Road: 

Removal and off-site disposal of all drums 
Post 
soil 

and visually contaminated soil. 
excavation sampling and additional 
removal at hot spots, to the degree 
practical, to reduce residual compound 
concentration levels to lO's of ppm. 

Removal and off-site disposal of all durms. 
In place fixation and stabilization of soils 
to a depth of 5 feet or excavation and 
removal of soil. 
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Area S-6, Drum Cells: 

Area S-7, Fire Platform: 

Area S-8, Catch Basin: 

Area S-11, Stained Soil 
at Fuel Tanks: 

" Area B, Ground Water: 

4. 2 AREA S-3, FIRE POND 

Removal and off-site disposal of drums and 
visually contaminated soil. Post excavation 
sampling and additional soil removal at hot 
spots to the degree practical to reduce 
residual compound concentration levels to 
lO's of ppm. 

Deeper soil sampling to evaluate the extent 
of residual compounds. Limited soil removal 
at hot spots, if warranted. 

Off-site disposal of all sediment. Removal 
and installation of an oil boom. 

Removal and off-site disposal of visually 
stained soil. Post excavation sampling and 
additional -removal, if warranted, until 
petroleum hydrocarbon levels are 400 ppm or 
less. 

Continued sampling and analysis of existing 
monitor well network for two years. 

The fire pond area is located west and southwest of the 

·maintenance shop (Figures 2 and 4). The fire pond was a lowlying area 

which accumulated water used to fight the historical fire at Building 1. 

The area was subsequently backfilled and paved over. A soil sample from 

the base of the fire pond was obtained during ECRA Sampling Plan 

- implementation and low levels of volatile organics were detected. 

To further assess this area, additional sampling will be 

performed as approved by and described in NJDEP July 23 and December 19, 

1986 letters and Dames & Moore's September 29, 1986 letter. Two borings 

will be advanced at the fire pond and samples obtained from each at 

depths of 10 and 15 feet below grade. Each sample will be analyzed for 

priority pollutant (except pesticides) with forward library search. It 

should be noted that buried drums identified in the area of the fire pond 

will be removed shortly (see below) • During drum removal, remedial 

activities will extend across the area covered by the fire pond. It is 
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likely soil and drum removal will incorporate areas of the fire pond. In 
I 

this instance, drum removal will be completed prior to the fire pond 

sampling. If field conditions are significantly different than expected, 

the fire pond sampling may have to be revised. NJDEP will' be advised as 

to project activities. 

Drums were encountered on site during installation of a sanitary 

sewer line on May 13, 1986. The exact extent of the drums has not been 

determined. However, neither a boring advanced to the east of the sewer 

line, a test pit located to the southeast nor an underground fire 

protection system line located to the southwest encountered drums. This 

'- indicates that the drum location is restricted to an area within these 

boundaries. 

Cleanup activities will be performed in accordance with the 

procedures described in the Drum Removal and ECRA Sampling Plans 

previously approved by NJDEP. Excavation will be accomplished with 

track-mounted excavators and rubber-tired excavators, utilizing smooth 

bucket and drum slings. In accordance with previous reme~ial efforts on 

site, equipment and personnel utilized for drum and soil removal, 

shipment and disposal will include Waste Conversion of Hatfield, 

Pennsylvania, Enroserv of Clayton, New Jersey, and Wayne Disposal and/or 

Michigan Disposal of Belleville, Michigan. Individual drums will be 

· removed from the excavation, staged, loaded into overpacks as necessary, 

numbered and sampled. After sampling, drums will be loaded into dump 

trailers for off-site disposal. Contaminated backfill and soils from the 

excava'tion will be removed by backhoe, sampled and loaded into dump 

trailers for off-site disposal. These materials may be temporarily 

stored on site to facilitate scheduling of trucks. Semi-liquid wastes 

and perched water will be controlled at the excavation utilizing a vacuum 

truck. The vacuum truck will discharge to bulk tankers on-site for 

testing and off-site disposal. 

The excavation will continue until all drums, liquid and 

visually contaminated backfill are removed and natural soils are 
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exposed. It is likely that this activity will encompass the area of the 

former Fire Pond. As previously performed and approved at Area S-6, post 

excavation sidewall and bottom samples will be collected on approximately 

30-foot centers for analysis of full priority pollutants with forward 

library search. Arrangements will be made to receive emergency 

turnaround time (one-two weeks maximum) from the laboratory. If hot 

spots are identified with residual organic compounds with concentration 

levels in the lOO's of ppm range, limited additional soil removal at the 

hot spots may be performed to reduce levels of residual compounds 

remaining in the excavation, if any, and a second set of post excavation 

samples would then be obtained to evaluate reduced levels of residual 

~ compounds. However, because of the impact that the excavation poses on 

the facility's ability to conduct business, it may be necessary to 

backfill the excavation after removing the potential sources of 

contamination (drums and backfill) but prior to receipt of laboratory 

data. If such an approach is necessary, post backfilling samples can be 

obtained using a drill rig as described for fire pond sampling, if 

_necessary. 

4.3 AREA S-5 FILL AREA NORTH OF FACILITY .AND SOUTH OF MURRAY ROAD 

Area S-5 is the fill area located north of the active plant 

facility and Murray Road. Portions of this flat lying field contain 

- buried construction debris and discarded drums containing plant process 

wastes. This area differs from Area S-6, drum disposal cells 1 

through 5, in that at Area S-5, drums appear to have been randomly placed 

with fill rather than placed in trenches with easily identifiable 

boundaries. Because of random placement, the drum density, i.e., number 

of drums per given area, is significantly lower than observed at Area 

S-6. Furthermore, drums in Area S-5 have been observed to be placed in 

clayey backfill at relatively shallow depths, approximately 0 to 5 feet 

below grade. The backfill overlies natural clays. 

A magnetometer survey was performed over a portion of Area S-5 

in 1984. Delta Geophysical Sevices performed a second survey in 1985 
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across the entire open area between Murray Road and the northern fence 

line, encompassing the area of the first survey. Subsequent analysis and 

test pit exploration (which included the excavation of 20 exploratory 

test pits) indicated that buried iron was restricted to the uppermost 4 

to 8 feet of fill which mantles the area. Buried construction rubble was 

also responsible for some of the magnetic anomalies identified in the 

surveys. 

Because of the random placement of drums in this area, the 

locations of drum deposits has been estimated from test pit and 

magnetometer survey data. Construction rubble is responsible for some of 

~ the magnetic highs observed in Area S-5, particularly in the northwestern 

portion of the area. We have estimated the areal limits of anticipated 

buried drums on Figure 5. Some variation should be expected and the 

actual extent of drums and the removal efforts will be controlled by 

conditions encountered during site remediation. During removal in this 

area, additional exploratory test pits extending from the anticipated 

edge of the drum deposits and others extending perpendicular to 

. previously excavated test pits can be used to further define the extent 

of drum deposits and thereby provide controls on the extent of excavation. 

4.3.1 Area S-5 Proposed Cleanup Plan 

Cleanup activities in Area S-5 will consist of a combination of 

remedial strategies. Scattered drums will be removed from the area, 

manifested and disposed off-site. After removing drums, the uppermost 

soU in the areas of drum disposal may be subject to fixation .and 

stabilization to remediate residual compounds which may remain in the 

near surface fill. 

Fixation is a remedial technique used to render immobile 

chemicals within the soil matrix and thus prevent their leaching into 

deeper soil zones or the ground water. The soil can be excavated and 

mixed on the surface with fixation chemicals or mixed in place. 
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Chemical fixation products commonly used are inorganic polymers 

that react with the soil and chemical constituents to form a crystalline 

polymer network in a two-stage reaction. The first stage is a fast 

reaction that alters the organic and inorganic constituents of the waste, 

while in the second stage the physical characteristics are changed from a 

gel to a crystalline, inorganic polymer. The end product is a solidified 

product similar to a concrete block or monolith which is designed to pass 

the EP Toxicity and leach tests. 

Several vendors report to have the technology and experience to 

implement full scale in situ fixation. The immobilization process 

~ creates a hardened, leach-resistant, concrete-like mass. Several regions 

of the USEPA have accepted the in situ treatment technology as being 

consistent with the provisions of SARA and the NCP. Projects are 

currently proceding which involve immobilization demonstrations at 

Superfund sites for soils containing organic and inorganic chemicals. 

A major advantage associated with this remediation approach is 

that the stabilized soil would act as one large containment system. 

·stabilization of the soil would minimize surface water from entering the 

fill layer. Containing the soil in this manner would effectively 

minimize or eliminate chemical migration into the underlying soils since 

the zone of residual soil contamination is stabilized, compounds are 

fixated and the driving forces from liquid penetration would be 

eliminated. Compounds already in the clay layer would not be permitted 

to migrate any deeper and would, therefore, be trapped unless the driving 

force from infiltration was to resume, an event that would not occur 

given the stabilization of the soil and residual compounds above. 

A complete bench scale and pilot scale testing program will be 

established and completed prior to implementing this remedial approach at 

Area S-5. The program will be prepared and performed as coordinated with 

NJDEP. The results of the testing will be provided to NJDEP upon 

completion. Components of the plan are described below. 
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In Area S-5, there are two major zones, Zone A and Zone B, as 

shown in Figure 5, which have been interpreted as major zones of drum 

disposal. These two zones will be the primary zones subject to 

remediation. Smaller zones which have been identified will also be 

remediated. The program will consist of a series of phases to allow for 

optimum design followed by implementation of the site work. Once 

initiated, the program will move forward, completing each phase of the 

work until project completion. The components of the program are as 

follows: 

o Characterize soil in the two primary zones of drum disposal. 

0 Prepare and implement bench scale 

immobilization/fixation admixtures. 

studies 

o Prepare and implement pilot scale field study. 

o Implement full scale site work. 

·Details of each phase is provided in the text below. 

4.3.1.1 Soil Characterization 

of soil 

A series of eight test pits will be advanced in the two primary 

zones of area S-5 subject to stabilization (Figure 5). One soil sample 

will be obtain~d from each test pit at a depth of 2 to 4 feet (within the 

zone anticipated to be stabilized) at locations of visible contamina

tion. Two additional deeper samples will be obtained from each test pit 

at depths of 5 to· 6 feet and 9 to 10 feet. The three samples from each 

of the eight test pits (24 soil samples, total) will be analyzed for 

priority pollutant volatile organic compounds, base/neutral organic 

compounds, petroleum hydrocarbons and oil and grease. It is these suites 

of compounds which have been identified through testing at drum cells to 

be of concern. The purpose of these samples is to assess locally the 
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vertical extent of compounds and establish the depth of soil which will 

be subject to soil stabilization. These samples will also serve as the 

post excavation/remediation samples. In addition to the chemical 

analysis, soil samples from 2 to 4 foot horizon will be · geotechnically 

tested for grain size distribution and moisture content. Test results of 

these parameters and chemical analysis will be used during evaluation of 

the soil stabilizing agents and additives to establish the optimum mix 

parameters. 

4.3.1.2 Bench Scale and Treatability Testing 

;. Bench scale and pilot treatability studies would be required to 

evaluate the technology for the Adron site. Preliminary batch tests will 

be carried out using bulk samples of representative soil obtained in 

Zones A and B in Area S-5. The effectiveness of the process could be 

tested through performance of Toxicity Characteristic Leaching Procedures 

(TCLP), modified ANS 16.1 leach tests, and immersion/leach tests on the 

-treated soil. Additional testing will include geotechnical and chemical 

characterization of soils beneath the work area and structural testing of 

the resulting monolith. A bench scale testing program will be developed 

during soil characterization efforts and the program implemented upon its 

completion. 

Bulk soil samples representative of the zone of immobilization 

will be submitted to contractors for preparation of bench scale 

mixtures. Dames & Moore has established contact with several contractors 

for similar projects requiring bench scale studies. These vendors have 

both in situ and ex situ soil mixing/stabilization experience and/or 

chemical fixation experience as part of remedial action activities. On ,, 
the basis of chemical and physical testing of soil samples, optimum mix 

parameters and additives will be assessed to develop a cost effective 

design which successfully immobilizes residual compounds of concerns 

which may exist in subsoils. After completing these studies, a refined 

cost estimate for implementation can be prepared to evaluate the cost-
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On the basis of the pilot scale test results, a detailed 

Implementation Plan will be prepared and, if economically feasible, the 

program will then be implemented throughout the remaining portions of 

Area S-5. The program components are described below. 

Drum removal will be carried out in a manner similar to the 

removal efforts already performed at Area S-6, utilizing backhoes, drum 

slings and vacuum trucks. To facilitate logistic arrangements and allow 

for better control and security during removal, localized sections of the 

disposal area will be worked at one time. 

During drum removal, drums will be segregated from surrounding 

backfill and soils excavated to a depth of five feet or until visually 

contaminated soils are removed. Double-lined plastic tarps can be used 

as temporary staging platforms, with the presently bermed portion of the 

parking . area used for drum storage until off-site shipment. Access for 

dump trailers and support vehicles can be provided with crushed stone 

·access roads if the grassy area becomes wet of soft. Excavated soils 

will be stockpiled adjacent to the plant's fenceline. 

A detailed implementation plan will be prepared. Typically, 

activities will occur in the following fashion. Soil from the stockpile 

would be fed to a pug mill. Usually, the immobilizing silicate-based 

reagent, prepared beforehand to be a colloidal liquid product, would be 

added . to a preset quantity of soil and mixed in place or at the pug 

mill. The amount of reagent and admixture is dependent upon the quantity 

of soil being batched, the level of chemical concentrations present, and 

the physical properties of the soil determined beforehand by trial mixes 

to produce a nonleachable mass or monolith. The wet mix from the pug 

mill will be returned to the excavation site for in situ curing. 
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from Zone B will be obtained from the monolith. 

samples 

These samples will be 

subject to immersion and leach testing to assess the characteristics of 

the completed remedial action. 

After completing bench scale treatability studies and final 

design for the fixation/stabilization admixture, a refined cost estimate 

for implementation of the remedial approach can be prepared. If in situ 

stabilization is not deemed cost-effective, then drum removal, soil exca

vation and off-site disposal may be performed as an alternative. Imple

mentation would be performed in a manner similar to that described above. 

4.4 AREA S-6 DISPOSAL AREA - DRUM CELLS NOS. 1-5 

4.4.1 Previous Activities 

Five drum cells designated Cell Nos. 1 through 5 are located in 

Area S-6 at the facility's northeast fence corner. Drum removal 

activities at the five drum cells is completed. Removal has been 

performed in accordance with the Drum Removal Plan as revised and 

approved in NJDEP letter of November 4, 1985. Post Excavation Sampling 

has been performed in accordance with the ECRA Sampling Plan as revised 

during the July 31, 1986 meeting, NJDEP's letter of October 2, 1986 and 

Dames & Moore's letter of August 28, 1986. 

At each of the five excavations, drums, perched water and 

contaminated backfill were removed via backhoe, drum slings and vacuum 

trucks until natural soils were exposed. Post excavation samples were 

then obtained from excavation bottom and sidewalls. After additional 

excavation at ... hot spots ... which were identified by sampling, Drum Cell 

No. 4 has been backfilled. Post excavation sampling data from Drum Cell 

Nos. 2 and 3 was submitted to NJDEP in 1986 in a letter report with 

recommendations to backfill and close the excavation. This submittal is 

apparently still under review. We have included a copy of the letter 
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activities proposed in the letter report as part of the Cleanup Plan 

implementation. Post excavation sampling data from Drum Cells Nos. 1 and 

5 are presented below.-

4.4.2 Drum Cell No. 1 Sampling Data 

Post excavation samples were obtained from open drum cells, Cell 

Nos. 1 and 5 on April 28, 1988. Laboratory data has only recently been 

received and is presented on Tables 3, 4, 

Sampling locations are provided on Figure 6. 

report is enclosed with this report. 

5 and 6 in this report. 

A copy of the laboratory 

Post excavation sidewall and bottom samples were obtained using 

dedicated, precleaned stainless steel trowels. Samples were collected 

from approximately 6-inch depth. Sidewall samples were obtained 

approximately midpoint of the sloughed sidewalls. At Cell No. 1, a total 

of four bottom and six sidewall samples were taken. Each sample was 

- analyzed for petroleum hydrocarbons and full priority pollutants (except 

-pesticides) with forward library search. 

The results of analysis indicate that at Cell No. 1, no 

base/neutral compounds were detected in sidewall samples. Methylene 

chloride, detected at 12 ppb or less is the only priority pollutant 

volatile compound detected. No PCBs were detected. With the exception 

of mercury, detected at 1.75 ppm and 1.04 ppm at locations SW-2 and S-6, 

respectively, no priority pollutant metals exceeded ECRA action 

guidelines. Total phenols were identified at location SW-1 at 7. 7 ppm 

and SW-3 at 10 ppm. Petroleum hydrocarbons concentrations slightly above 

ECRA action guidelines were identified at SW-1 and SW-6. 

At the four bottom sample locations in Cell No. 1, methylene 

chloride and 1, 3-dichlorobenzene are the only priority pollutant 

volatiles detected. These compounds were detected at trace levels well 
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the .only 

priority pollutant base/neutral compound detected. At locations B-2 and 

B-3, concentration levels of this compound slightly exceeded ECRA action 

guidelines. No PCBs or priority pollutant metals are identified above 

action criteria. Low levels of phenols, 1.9 and 1.7 ppm at locations B-1 

and B-2 respectively, were detected. At locations B-2, B-3 and B-4, 

petroleum hydrocarbon levels slightly exceeded ECRA action guidelines 

with concentration levels of 160, 230 and 146 ppm respectively. 

4.4.3 Drum Cell No. 1 - Proposal to Backfill 

Laboratory data from post excavation samples indicate that at 

~ several locations, very low levels of petroleum hydrocarbons, 

bis-2-ethylhexyl phthalate and mercury exist at levels only slightly 

above ECRA action criteria. A second round of samples will be obtained 

from these locations at depths of 1-1/2 feet and analyzed for target 

compounds. If data indicates attenuation of compounds by this depth, an 

additional 1 to 1-1/2 feet of soil will be removed and disposed 

· off-site. If sufficient attenuation is not observed at this depth, then 

deeper soil samples will be obtained to assess the extent of soil which 

needs to be removed. 

Proposed additional samplirig program at 1-1/2 foot depth is as 

follows: 

Cell No. 1 

Cell No. 1 Bottom 

Sidewall Location 

SW-1 

SW-2 

SW-6 

B-2 

B-3 

B-4 
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Analysis 

Petroleum Hydrocarbons 

Mercury 

Petroleum Hydrocarbons 

and Mercury 

Petroleum Hydrocarbons 

Petroleum Hydrocarbons 

Petroleum Hydrocarbons 



The post excavation sampling and additional, limited soil 

removal will be performed in accordance with past approved practices and 

methods which guided previous remedial efforts on site. After limited 

soil removal, the excavation will be backfilled with clean fill and 

crowned with clayey soils. 

4.4.4 Drum Cell No. 5 Sampling Data 

A total of five sidewall samples and four bottom samples were 

obtained and analyzed from Drum Cell No. 5 in the same manner as 

described for Cell No. 1. At the sidewall and bottom samples, no 

priority pollutant organic compounds were identified at levels above ECRA 

action guidelines. Cadmium was detected slightly above ECRA action 

criteria at B-1. At two of the five sidewall locations, SW-1 and SW-5, 

petroleum hydrocarbons were detected at 1,200 and 970 ppm. At two of the 

bottom locations, B-1 and B-2, petroleum hydrocarbon levels are both at 

1,200 ppm. Sampling locations are shown on Figure 6 and laboratory data 

is provided on Tables 5 and 6. 

·4.4.5 Drum Cell No. 5 - Proposal to Backfill 

Petroleum hydrocarbon levels were detected at four locations at 

the eastern end of Cell No. 5 at lev.els above ECRA action levels. At 

these locations, SW-1, SW-5, B-1 and B-2, additional samples will be 

obtained at depths of 1-1/2 feet and analyzed for petroleum 

hydrocarbons. If analysis indicates attenuation of hydrocarbons at this 

depth,· limited soil removal will be performed at these locations and the 

soil disposed off-site. If sufficient attenuation is not observed at 

this depth, then deeper samples will be obtained to assess the extent of 

soil which needs to be removed. The excavation will then be backfilled 

with clean fill and crowned with clayey topsoil. 
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4. 5 AREA S-7 - FIRE PLATFORM 

Platform 7, located on the east site of the facility,was the 

site of a building destroyed by fire in 1947 (Figure 2). A soil 

composite sample was obtained from surface soils east of the platform and 

analyzed for priority pollutants. Low levels of volatile organic 

compounds were detected. Data are presented in Appendix C. Additional 

investigation will be performed as described in Dames & Moore's May 5 

report and September 29, 1986 letter. Two borings will be advanced east 

of the platform and discrete soil samples obtained from each at depths of 

5 and 10 feet. Each sample will be analyzed for priority pollutant 

volatile organic compounds. The samples will be obtained to evaluate the 

potential migration of compounds identified in the original surface 

composite sample. If no migration of compounds is observed, then no 

additional activity is necessary. If samples contain compounds at 

elevated concentration levels, additional sampling to evaluate the extent 

of compounds and, if necessary, limited removal at hot spots, will be 

performed. 

4.6 AREA S-8 - CATCH BASINS 

Sediment samples were obtained from the catch basins at the 

vehicle maintenance shop and the junction box located immediately outside 

the facility's northwest fence corner. Petroleum hydrocarbons were 

detected at the northern catch basin and remedial actions proposed. Data 

are provided in Appendix C. The sediment will be removed by a vacuum 

truck. and an oil boom placed in the basin as described in Dames & Moore's 

May 5, 1986 report and approved in NJDEP' s July 23, 1986 letter. These 

activities will be performed when on site drum removal activities resume. 

4.7 AREA S-11 STAINED SOIL AT FUEL OIL TANKS 

Stained soil has been observed around the fill pipes at the fuel 

oil storage tanks fill pipes. As proposed in the Dames & Moore May 5, 

1986 report and approved by NJDEP in the July 23, 1986 letter, this area 
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will be remediated by removing visually stained soil for off-site 

disposal. If stains extend greater than one inch in depth, post 

excavation sampling for petroleum hydrocarbons will be performed in 

accordance with NJDEP's suggestion. If sampling is necessary, soil 

removal will continue until petroleum hydrocarbon levels are 400 ppm or 

less. 

4.8 AREA B - GROUND WATER 

Ground water monitoring has been performed on-site since 1984. 

Five monitoring wells, MW-1 through MW-5 were installed in 1984. A sixth 

monitoring well, MW-6 was installed in 1987 and three additional 

monitoring wells, MW-7 through MW-9 were installed in 1988. Well 

locations are shown on Figure 2 and boring logs and well construction 

summaries are presented in Appendix A. Ground water samples have been 

.obtained in November 1984, March 1987 and May 1988. The 1984 samples 

were analyzed for full priority pollutants with library search, the 1987 

samples were analyzed for targeted compounds - volatile organics and the 

1988 samples were analyzed for volatile organics and base/neutral 

. compounds with forward library search. 

The results of the 1988 analyses are presented on Table 7. A 

copy of the laboratory analytic report is included with this report. 

Historical data are presented in Appendix C. The data indicate that low 

to mid levels of volatile organics are present in ground water samples. 

Compounds and concentration levels detected are similar throughout the 

period of the monitoring program with several exceptions. The number of 

compounds and their concentration levels detected at well MW-1 have 

decreased since 1984. Carbon tetrachloride, a compound identified by 

NJDEP as being of concern, has decreased in concentration at MW-1 from 69 

ppb in 1984 to 7.2 ppb in 1988. Conversely, the concentration levels of 

trichloroethylene and 1,1,1-trichloroethane detected in well MW-5 have 

increased during the period of monitoring. Trichloroethylene was 
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detected at BMDL values in 1984, at 33.4 ppb in 1987 and at 165.4 ppb in 

1988 at MW-5. 1,1,1-trichloroethane was detected at 24 ppb in 1984, 215 

ppb in 1987 and 676 ppb in 1988. Samples obtained from other upgradient 

wells MW-6 and MW-9 also contained low levels of chlorinated volatile 

organic compounds. With the exception of trichloroethylene and 

1,1, 1-trichloroethene noted at well MW-5 and trichloroethylene detected 

in MW-2, all priority pollutant volatile organic compounds are detected 

at levels below 50 ppb and in most cases at levels below 20 ppb in the 

latest round of sampling data. 

Site remediation efforts are ongoing. The most significant 

proposed remedial actions include drum removal at the fire pond and Area 

S-5, in addition to those items already ·achieved. There appears to be a 

minor upgradient contributor to compounds detected in ground water, and 

at MW-1, the number of compounds and concentration levels appear to be 

~ecreasing. Well MW-7 has only recently been installed and data from one 

round of sampling is available. The only compounds detected at MW-7 are 

methylene chloride at 19.9 ppb (methylene chloride is a common laboratory 

introduced compound and was detected in the field blank) and 

·trichloroethylene at 6.8 ppb. 

Continuation of the current ground water monitoring program is 

recommended. The monitoring effort should be continued throughout the 

period of site remediation and after remedial work is completed. The 

program will include biannual sampling of all existing wells for priority 

pollutant volatile organics and base/neutral organics with forward 

library search and TDS and pH. Samples will be obtained using 

NJDEP-approved sampling procedures as described in the Approved ECRA 

Sampling Plan and as utilized during previous sampling events. 

After completing site cleanup and obtaining ground water 

sampling data, the data will be evaluated. Two years of monitoring data 

will be reviewed to assess if ground water quality is improving during 

the period of site remediation. If improvement of ground water is 
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observed, then the monitoririg program will be discontinued. If static 

conditions or degradation unrelated to off-site factors are observed with 

respect to ground water quality, monitoring will be continued. 

4.8.1 Contingency Ground Water Remediation Plan 

NJDEP has requested that as a contingency, a ground water 

interceptor program be evaluated. The contingency program might serve as 

a potential means of controlling ground water at the downgradient portion 

of the site and be directed toward addressing site-related ground water 

conditions and quality. Components of such a system are described below. 

Ground water underlying the Adron facility site in East Hanover, 

New Jersey exists within the buried valley aquifer consisting of glacial 

fluvial deposits overlain by a surficial silty clay layer. Water levels 

within the aquifer are below the base of the silty clay layer at the 

site. Therefore, the aquifer appears to be under water table or 

unconfined conditions. 

The ground water flow direction is to the southwest, from the 

Murray Road side of the property toward the Route 10 side of the 

property. Water levels fluctuate with the seasons in excess of one foot. 

Ground water contaminants on site consist of volatile organics 

in the low to mid parts per billion range. If necessary, in order to 

intercept and recover the ground water, one or more ground water recovery 

wells .would be required near the downgradient end of the property, near 

Route 10. It should be noted that if installed, interceptor wells will 

likely influence ground water flow off-site and may allow for ground 

water of unknown quality from adjacent properties to be drawn onto the 

site. At the present time there is not enough data available to make a 

reliable estimate of the pumping rate which would be required to form a 

sufficiently large zone of capture to intercept the contaminated ground 

water on site. In order to obtain these data, an aquifer performance 
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Monitor ina 
Well 

MW-1 

MW-2 

MW-3 
(. 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

MW-9 

IQDS: 

UBLil 

StJMMARY OF GROUBD WA.l'IR KLBVAriORS 
ADROR/PPF FACILITY 

B.&.S'l JWfOVER, RBW JERSEY 

. Elevation Depth to Water 
PVC Cmsl> Cft. below PVC) 

210.53 53.30 

218.27 60.58 

202.38 44.08 

205.99 47.76 

201.40 42.82 

205.43 46.87 

218.33 60.90 

206.22 43.45 

202.07 43.39 

Survey data provided by RBA Group, Morristown, Rev Jersey. 

Ground water levels are as recorded by M-Scope on May 16, 1988. 

Elevation of 
Water Surface 

157.23 

157.69 

158.30 

158.23 

158.58 

158.56 

157.43 

157.77 

158.68 
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Area Description 

Fire Pond - Lowlying area into 
which water from fire fighting 
efforts flowed. Located west of 
vehicle maintenance building. 

Fill area north of plant and 
south -of Hurray Road containing 
scattered drums and construction 
rubble. 

Di sposa 1 Area - Orun Cells Nos. 
1, 2-3, and 5 at northeast 
corner of facility. 

TABLE 2 

SUMMARY OF PROPOSED CLEANUP ACTIVITIES 
ADRON/PPF FACILITY 

EAST tW«>VER, NEV JERSEY 

Previous Investigation 

AREA S=3 

One sample from boring 108 
during ECRA Sampling Plan. 
Analysis indicated low levels of 
volatiles at base of fire pond 
(see Appendix C). 

Drums observed during excavation 
of sanitary sewer 1 i ne. Excava
tion lined with plastic, back
filled and repaved until final 
remediation. 

AREA S=5 

Magnetometer survey coverage of 
area. . Twenty ( 20) test pits 
excavated - encountered drums in 
near surface fi 11 overlying 
clayey soils. One soil sample 
obtained 8 -feet below grade 
beneath dr1.111 did not exceed ECRA 
cleanup criteria.-

AREA H 

Source has been removed by 
excavation and disposal of 
druns, backfill and perched 
water. Post excavation samples 
obtained indicate several "hot 
spots" primarily due to residual 
petroleum hydrocarbons. 

Proposed Cleanup Activities 

Two continuously sampled borings 
advanced .to 15 feet. Samples from 

. 10 and 15 feet analyzed for full 
priority pollutants (except 
pesticides) with forward library 
search. 

Excavate drums and backfill until 
exposing native soils. Obtain 
post excavation soil samples to 
document extent of cleanup and 
attenuation of residual compounds 
in subsoils. 

Removal and off-site disposal of 
drums. Inmobilization of residual 
compounds in soil using fixation/ 
inmobilization technology. Bench 
scale, pilot scale and treata
bility studies to be performed 
prior to field implementation. 

Obtain second round of post 
excavation samples for target 
compounds at greater depth to 
illustrate attenuation of residual 
compounds in Cell Nos. 1 and 5. 
limited additional soil removal at 
hot spots. 
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test would be necessary. If an interceptor program is required, this 

aquifer performance test would be performed in several steps in order to 

optimize the location and size of the recovery well(s). 

The first step would consist of performing short-term pumping 

tests about one hour long on each of the existing on-site wells. These 

tests will be used to estimate the specific capacity, production rate, 

and transmissivity for each well location. Because of the short duration 

of the tests and the expected water table response, drawdowns will 

probably not be observed in nearby monitor wells during the tests. 

After evaluation of the pumping test results, a recovery well 

could be designed. The location of the recovery well would probably be 

southeast of MW-1 near the edge of the property. The idea is to attempt 

to locate a downgradient recovery well near the center of the ground 

water flow path which is coincident with the long axis of the property. 

This would allow for controlling ground water flow at the downgradient 

portion of the site. Locating the recovery well with this criteria in 

mind may be constrained because of the notch in the southeast corner of 

: the property for which Adron does not have access. 

Design factors to be considered in the recovery well would be 

the length and diameter of screens, slot size, gravel pack size, pump 

size and flow rates. The recovery well will be installed utilizing the 

design criteria. 

After installation of the recovery well, a long-term pumping 

test (about 24 hours) would be performed. Water level drawdowns would be 

measured in the recovery well and in the existing network of monitor 

wells. On this basis the optimum pumping rate for the recovery well 

would be evaluated. Two water samples will be collected from the well 

during the test; one at the start of the test and one at the end of the 

test. These water samples will be analyzed for the constituents of 

concern in order to provide data to be used in designing a treatment 
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strategy for the recovered ground water. In addition, these data can be 

compared with sampling data from existing monitoring wells to evaluate 

and compare ground water quality at the point of recovery with ground 

water quality entering the site. In this manner, the system can focus on 

addressing site-related issues. The system would not be intended to 

address off-site influences to ground water quality. It is possible that 

water can be discharged directly to the sanitary drain without 

pretreatment. Otherwise, pretreatment using air stripping and/or 

activated carbon treatment may be appropriate. 

It is anticipated that the results of the 24-hour pumping test 

may be sufficient to project whether additional recovery wells would be 

required. However, if the 24-hour test is not sufficient, then the 

recovery well could still be put on line by itself. Water levels in the 

monitor wells could then be monitored for several weeks. Water level 

contour maps would then be prepared on a weekly basis, depicting the 

growth of the zone of capture. At the end of a month, the zone of 

capture likely will be sufficiently assessed to evaluate and project: 

1. if additional recovery wells are needed; 

2. how many recovery wells are needed; 

3. the locations of the additional recovery wells; and 

4. the pumping rates for the additional recovery wells. 

Based on this analysis, addi tiona! required recovery wells could 

be designed and installed. After completing the ground water monitoring 

program described in Section 4. 7, ground water quality over time and 

subsequent to site cleanup will be assessed. If site-related degradation 

of ground water is observed, then the need to implement the contingency 

program can be evaluated. 
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5.0 SAMPLING METHODOLOGY AND OA/OC 

Sampling will be performed utilizing procedures previously used 

on site. The procedures are those described in the approved ECRA 

Sampling Plan prepared for the site and conform to NJDEP's Draft Sampling 

Plan Guide. Laboratory analysis will be performed by National 

Environmental Testing, Inc. (formerly Century Laboratories) of Thorofare, 

New Jersey and Environmental Testing & Certification of Edison, New 

Jersey. Both laboratories are NJDEP-certified, and as such, copies of 

their standard operating procedures and QA/QC programs are on file with 

NJDEP. Field and trip blanks will be collected during each sampling 

~ event and chain of custody documentation will accompany all sample 

shipments. Laboratory data will be provided in Tier II format. 

6.0 HEALTH AND SAFETY 

Site-specific Health and Safety Plan has been utilized by Dames 

& Moore personnel during on-site activities. All contractors involved in 

site activities will be required to prepare and implement a Health and 

·Safety Plan to protect the field investigation team from potential 

hazards that may be encountered during the field investigations. The 

objectives of the plan are achieved by assigning responsibilities, 

establishing personnel protection standards and mandatory safety 

practices and procedures, and providing for contingencies that may arise 

while operations are conducted at the site. The health and safety 

procedures will address: 

o Pertinent background information, including site history and 

site conditions; 

o Key personnel, assignment of responsibilities and strategy of 

compliance and.implementation of the plan; 
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o Assessment of on-site hazards (physical and chemical), including 

permissible exposure limits or recommended threshold limit 

values, breakdown of component job functions, and an estimate of 

potential employee exposure to chemical and/or physical hazards; 

o Air monitoring procedures for toxic vapors and/or selection of 

appropriate levels of respiratory protection; 

o Standard Safe Work Practices that the field staff must follow to 

prevent exposure to hazards; 

0 

0 

0 

First aid, medical equipment, 

personnel; 

facilities, practices, and 

Personnel protective clothing, equipment, respiratory protective 

devices, and approval for each activity, establishment of the 

specific criteria to select the level of protection, the 

decision process to change the level of protection, and a 

program for the ongoing assessment of both respiratory and skin 

hazards; 

Work zone delineation and decontamination practices 

facilities; 

and 

o Site security and procedures for controlling access to the site; 

0 Emergency contacts and procedures, 

coordinators and their responsibilities, 

including emergency 

evacuation plan for 

on-site personnel, list of emergency equipment and 

locations, arrangements with local first aid units, 

departments, and hospitals. 

their 

fire 
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7.0 SCHEDULE 

Ongoing remedial activities include efforts to close remaining 

open drum cells. Prior to initiating further drum removal at the fire 

pond and area S-5, these remaining open drum cells in Area S-6 will be 

backfilled. This activity at Area S-6 and the fire pond may be performed 

prior to final NJDEP review of this document. Remedial work in Area S-5 

will not commence until NJDEP review. During this period, logistic 

arrangements .for mobilization and sampling at other areas can be 

initiated. The general sequence of activities anticipated at the site is 

as follows: 

1. Resample and backfill drum cells 1, 2, 3 and 5. 

2. Prepare and initiate bench scale testing plan for soil fixation 

at Area S-5. This program will be documented and results 

submitted to NJDEP. 

3A. Drum removal and excavation at fire pond. 

3B. Soil sampling at Platform 7 and fire pond (if appropriate) after 

removal and excavation. 

4. Soil removal at fuel oil tanks and sediment removal at northern 

catch basin. 

5 •. After completing bench scale and pilot scale testing, prepare 

detailed Operations Plan and remediate Area S-5. 

6. Maintain ground water monitoring program throughout period of 

site remediation and subsequent to completion of remedial 

activities. 
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Fire Platform Grassy area 
adjacent .to Building 7 which was 
destroyed by fire. 

Northern catch basin outside of 
northwest corner of fenceline. 

TABLE 2 (continued) 

AREA $-7 

Surficial soil composite samples 
revealed low levels of volatile 
compounds. 

AREA S=8 

Sediment sample contained low 
levels of petroleum hydrocarbons. 

AREA $-11 

Visibly stained surficial soils Observed stained soil. 
around oil tanks at southwest 
end of ·Building 3. 

Ground· water beneath site. 

NOTES: 

A total of 9 monitoring wells 
installed. Ground water samples 
obtained in 1984, 1987 and 
1988. Low levels of volatile 
organic compounds identified in 
samples. 

1. Refer to text for description of areas and proposed remedial actions. 

2. Refer to Figure 2 for location of areas. 

Advance two continuously sampled 
borings in area to 10-foot 
depths. Samples from 5 and 10 
feet analyzed for priority 
pollutant volatile organic 
compounds. 

Remove sediment 
and install oil 
basin. 

vi a vacuum 
boom in 

truck 
catch 

Remove visually stained soil for 
off-site disposal. If stains 
exist deeper than one inch, obtain 
post excavation samples for 
analysis of petroleum hydrocarbons. 

Extend existing monitoring program 
to include biannual sampling for 
volatile organics and base/neutral 
organics with library searches, pH 
and TOS. Program to extend 
throughout and subsequent to 
period of site remedial activities. 
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TABLE 3 
/ 

SUHHARY OF PRIORITY POllUTANT ANALYSES 
DRUM CEll NO. 1 SIDEWAll SAHPlES 

ADRON/PPF FACiliTY 
EAST tw«lVER, NEW JERSEY 

Dames & Moore 1.0.: C~ll 1 SW-1 C~ll 1 SW-2 C~11 l SW-l 

L~bQr~tQrll I .D.: §545 §54J §541 

P~trol~um Hlldro~arbQn~ {mglkg} 130 48 52 

Vol~til~ Qrgani~~ (uglkg} 

Methylene Chloride 3 4 8 

Extr~~tabl~~ (uglkg} 

Bis(2-ethylhexyl) phthalate NO NO BHOL 

H~t~ 1 ~ {mg/kg} 

Cadmium 1.86 2.02 1.83 

Chromium 14.70 14.40 15.10 

Copper 27.0 32.60 33.20 

Nickel 18.20 20.20 20.60 

Zinc 61.70 45.20 50.60 

Arsenic 2.56 1.80 3.21 

Lead 34.20 21.40 22.40 

Thallium 1.33 1. 70 2.60 

Mercury .466 1.75 .664 

PCB~ {uglkg} NO NO NO 

Cll~nid~ {uglkg} NO NO NO 

Ph!lnQl~ {ug/kg} 7,700 NO 10,000 

NOTES: 

mg/kg • parts per million 

ug/kg • parts per billion 

NO = Not Detected 

Only those compounds detected are included on table. 
Samples analyzed for PP +40. 

Refer to Figure 5 for sample locations. 

r·· 

Cell 1 SW-4 C!lll 1 SW-5 C~ll 1 SW-§ 

6537 6532 §546 

39 63 290 

7 12 NO 

NO NO NO 

1. 72 2.57 1.91 

17.00 22.20 19.80 

19.90 21. 10 30.40' 

14.30 17.10 19.80 

77.00 44.50 119.00 

3.20 2.81 2.39 

36.20 40.00 35.10 

NO NO NO 

.534 . 138 1.044 

NO NO NO 

200 100 200 

NO NO NO 



Dames & Moore I.D.: 

Laboratory I.D .. : 
I 

TABLE 4 

SUMMARY OF PRIORITY POLLUTANT ANALYSIS 
DRIM CELL t«l. 1 BOTTOM SAMPLES 

ADRON/PPF FACILITY 
EAST HAI«)VER. NEW JERSEY 

!;~11 1 B-1 !::~11 1 B-2 

!2~44 !2~42 

P~~rQle~m H~drQ~~rbQnl {mgLkg) 90 160 

VQ1~ti1i Organi~~ (~glkg) 

Methylene Chloride ND 11 

1,3-Dichlorobenzene NO NO 

Extractab1es {ug/kg) 

(. Bis(2-ethylhexyl) phthalate 6,800 100,000 

M~tal ~ (mgLkg} 

Cadmium 1.18 1.33 

Chromium 8.82 9.77 

Copper 23.4 25.3 

Nickel 14.6 15.3 

Zinc 37.6 34.8 

Arsenic 1.72 2.0 

Lead 13.1 16.9 

Thallium 1.6 2.0 

Mercury .280 .246 

PCBs {ugLkg) NO NO 

!;~~nid~ {~gLkg} ND NO 

Phenols {ugLkg) 1,900 1,700 

NOTES: 

mg/kg • parts per million 

ug/kg • parts per billion 

ND • Not Detected 

Only those priority pollutant compounds detected are included on table. 
Samples analyzed for PP +40. 

Refer to Figure 5 for sample locations. 

!;~11 B-3 !::~11 1 B-4 

!2~40 6538 

·230 146 

11 24 

4 NO 

24,000 NO 

1.2 2.78 

6.78 20.7 

18.3 40.5 

10.6 24.6 

35.2 137.0 

1.58 6.62 

15.6 63.9 

NO NO 

NO .662 

NO NO 

100 170 

ND NO 
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Dames & Moore I.D.: 

Laboratory I .D.: 

TABLE 5 

SUMMARY OF PRIORITY POLLUTANT ANALYSIS 
DRUM CELL NO. 5 BOTTOM SAMPLES 

ADRON/PPF FACILITY 
EAST HANOVER. NEW JERSEY 

~~,, ~ B-1 ~~,, ~ B-2 

6529 6530 

PetrQltum H~drQ~arbQn~ (mg[kg) 1,200 1,200 

VQl~tilt Qrg~ni~~ {ug[kg) 

Methylene Chloride 6 7 

Extrac~ablt~ (ug/kg) 

Bis(2-ethylhexyl) phthalate 1,100 2,900 

~ Mttal~ (mg[kg) 

Cadmium 3.22 1.72 

Chromium 21.20 19.80 

Copper 31.20 27.90 

Nickel 24.00 22.30 

Zinc 50.00 47.00 

Arsenic 3.24 3.43 

Lead 12.00 11.80 

Mercury .160 .107 

PCBs (ug[kg) NO NO 

~~S!nidt (yg[kg} NO NO 

PhtMls (yg[kg) NO NO 

NOTES: 

mg/kg • parts per million 

ug/kg • parts per billion 

NO • Not Detected 

Only those priority pollutant compounds detected are included on table. 
Samples analyzed for pp. +40. 

Refer to Figure 5 for sample locations. 

~~,, ~ B-3 Ctll 5 B-4 

6533 6534 

. 29 41 

NO 14 

NO 510 

'1.93 1. 31 

22.60 12.90 

35.00 31.10 

26.20 20.60 

54.10 51.50 

4.14 3.07 

12.4 9.42 

.552 .669 

NO NO 

NO NO 

NO 1,400 
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TABLE·6 

SUHHARY OF PRIORITY POLLUTANT ANALYSIS 
DRUM CELL NO. 5 SIDEWALL SAMPLES 

ADRON/PPF FACILITY 
EAST HANOVER, NEW JERSEY 

Dames & Moore 1.0.: ~~~11 5 SW-1 Cgll 5 SW-2 !;gll 5 SW-3 

Laboratory I .0.: 6528 6532 6536 

Petroleum H~drQ~irbQn~ {mglkg) 1,200 73 52 

Vo1ati1!1 Qrgini~s {~gLkg) 

Methylene chloride 19 NO 10 

Extractable~ {uglkg) 

Bis(2-ethylhexyl) phthalate BMOL 1,900 3,200 
(.. 

Metals {mg/kg) 

Cadmium 2.86 1.52 1.28 

Chromium 18.0 18.4 12.8 

Copper 32.1 25.2 32.3 

Nickel 27.7 20.2 17.4 

Zinc 48.9 43.8 39.4 

Arsenic 2.96 3.26 2.29 

Lead 10.6 10.4 8.70 

Mercury NO NO NO 

PCBs {~glkg) NO NO NO 

C~anidg {uglkg) NO 120 NO 

Phenols {uglkg) NO NO NO 

NOTES: 

mg/kg • parts pe.r million 

ug/kg • parts per billion 

NO • Not Detected 

Only those priority pollutant compounds detected are included on table. 
Samples analyzed for PP +40. 

Refer to Figure 5 for sample locations. 

!;ell 5 SW-4 Cell 5 SW-5 

6535 6531 

46 970 

14 30 

NO NO 

1 .65 1.43 

21.9 16.2 

27.8 27.4 

19.8 17.6 

48.1 40.0 

4.01 3.09 

14.6 8.09 

.458 . 119 

NO NO 

NO NO 

NO NO 
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TABlt. I 
/ 

SUHHARY OF PRIORITY POLLUTANT ANALYSIS 

GROUND WATER SAMPLES OBTAINED HAY 1988 

ADRON/PPF FACILITY 

EAST HAt«lVER, NEV. JERSEY 

D&H Sample I .D.: Ifil-l lfll-2 lfll-3 lfll-4 lfll-5 lfll-6 lfll-7 H./-8 H.l-9 FB-1 
ETC Sample I .D.: BE3946 BE3949 BE3948 BE3947 BE3951 BE3950 BE3945 BE3953 BE3952 BE3954 
Date Sampled: 5ll§L88 5l11l88 5l11L88 5l17l88 5l16l88 5[16/88 5/16/88 5/17/88 :2l16/88 5l16/88 

P~ram~tilr~ 

VQlatili! Org~ni~~ {yg[l} 

Carbon Tetrachloride 7.26 NO NO NO NO NO NO NO NO NO 

Chloroform 15;34 NO NO NO NO NO NO NO NO NO 

1,1-Dichloroethane NO NO NO NO 9.43 8.54 NO NO NO NO 

1,2-Dichloroethane 17.0 NO NO 15.1 NO NO NO 7.95 NO NO 

1,1-Dichloroethylene NO NO NO NO 44.5 NO NO NO NO NO 

Methylene Chloride 15.5 NO NO NO NO NO 19.9 NO 12.2 NO 

1,2-Trans-dichloroethylene NO 22.95 NO NO 7.47 NO NO NO NO NO 

1,1,1-Trichloroethane NO NO NO NO 677 4.04 NO NO 4.35 NO 

Trichloroethylene NO 252.01 NO NO 165 NO 6.89 NO NO NO 

Trichlorofluoromethane NO NO NO NO NO 6.78 NO NO BHOL NO 
BHDL 

Ba~i!lNi!ytral CQmpoynd~ 

1,2-Dichlorobenzene (ug/1) NO NO NO NO NO NO 2.26 BHDL NO NO 

TQtal Di~~Qlvi!d SQlidi {mg/1} 660 490 810 510 530 470 560 600 620 10 
BHDL 

~OTES: 

Samples obtained Hay 16 and 17, 1988. 

Oata are reported in parts per billion. 

Samples.analyzed for priority pollutant volatiles and base/neutral compounds with forward library search 

)nly those compounds detected are shown on table 

NO "' Not Detected 
3MDL "' Below Method Detection Limits 

~e.&er to Figure 2 for well .locations and Appendix A for well construction details 
/ \ 
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AREA S-5 
DRUM LOCATION AND X 
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November 7, 1984 

April 9, 1985 

April Z2 , 1985 

May 22, 1985 

August 14, 1985 

September 20, 1985 

November 4, 1985 

November 21, 1985 

December 5, 1985 

December 16, 1985 

January 6, 1986 

SlJI1ARY OF SALIENT CORRESPONDENCE 
ECRA AND CLEANUP ACTIVITIES 

ADRON/PPF FACILITY 
EAST HANOVER, Nat JERSEY 

Event/Submittal 

Dames & Moore Report 
"Geohydrologic 
Consultation, 
Manufacturing 

Investigation 
Nord a, 

Faci 1 ity, 
Hanover, New Jersey" 

and 
Inc. 
East 

Laboratory data of Initial 
Sampling submitted to NJDEP 

NJDEP Site Inspection 

NJDEP letter to Norda 

ECRA Sampling Plan submittal to 
NJOEP by Dames & Moore includes 
post drum removal sampling plan 

Drum Removal Work Plan submitted 
to NJOEP by Adron 

NJOEP letter to Adron with 
co~~ments concerning Sampling Plan 
and Removal Plan 

Adron representative responds to 
NJDEP November 4 letters 

NJOEP letter approval of ECRA 
Sampling Plan 

Dames & Moore submits report 
"Drum Area Geotechnical 
Investigation, Flavors & 
Fragrance Hanufacturi ng Facility, 
East Hanover, New Jersey" 

Drum remova 1 acti viti es 
at Area S-6 (Drum 
through 5) 

initiated 
Cells 1 

Results and Conclusions 

Site Geology Evaluated 
Magnetometer survey performed to 
assess location of buried drums, 5 
monitoring wells installed and 
sampled, conceptual cleanup strategy 
and drum removal plan presented 

State initiates review of data. 

NJDEP reviews site conditions and 
identifies areas of concern. 

Offers co111nents on sampling strategy 
and identifies areas of concern at 
site. 

Investigation methods at areas of· 
concern identified. 

Presents drum removal methodology. 

Minor rev1s1ons to plans requested 
by NJOEP. 

Approach to Samp 1 i ng Plan and 0 rum 
Removal finalized. 

Sampling Plan authorized. 

Drum cells are located in clayey 
soils with low permeabilities. 

Site remediation efforts implemented 
as required and approved. 
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March 4, 1986 

Apri 1 7, 1986 

May 5, 1986 

May 19, 1986 

June 5, 1986 

June 30, 1986 

July 23, 1986 

July 31, 1986 

August 28, 1986 

Dames & Moore submits i ni ti a 1 
data from ECRA Sampling Plan 
implementation to NJDEP 

Dames & Moore submits Post 
Excavation Report "Soil Sampling 
Results and Cleanup Plan 
Rec0111T1endations, Cell No. 4 
Excavation, PPF/Norda Facility, 
East Hanover, New Jersey" 

Dames & Moore submits report to 
NJDEP "ECRA Sampling Plan 
Results, PPF/Norda Faci 1 i ty, East 
Hanover, New Jersey, ECRA Case 
No. 84294 for Adron, Inc." 

Dames & Moore submits report of 
post excavation sampling "Soil 
Sampling Results and Cleanup Plan 
Rec0111T1endations, Cell Nos. 2 and 
3 Excavation, PPF/Norda Facility, 
East Hanover, New Jersey for 
Ad ron, Inc. 

NJDEP 1 etter with c0111T1ents 
concerning Drum Cell No. 4 data 

Dames & Moore submits 1 etter 
response to NJDEP June 5 1 et ter 
concerning Drum Cell No. 4 soil 
sampling 

NJOEP 1 etter . with comments 
concerning ECRA Sampling Plan 
Report 

Meetfng in Trenton with NJDEP, 
Dames & Moore and Adron 

Dames & Moore submits meeting 
notes of July 31 to NJOEP 

NJDEP initiates data review. 

Hot spots in Cell No.4 excavation 
with residual volatile and 
base/netural compounds identified. 
Attenuation of residuals with depth 
beneath excavation is illustrated. 

ECRA Sampling Plan completed as 
approved. Reconmendations for 
additional investigation and 
continued remediation at Areas S-5 
(Fill Area), S-6 (Drum Cells), S-7 
(Fire Platform), S-8 (Catch Basin), 
S-11 (Fuel Oil Stains), B (Ground 
Water). Other areas not reconmended 
for additional investigation. 

Trace levels of residual compounds 
identified at one hot spot in 
excavation. Reconmendations for 
closing the excavation are presented. 

Technical issues concerning Drum 
Cell No. 4 sampling raised. 

Technical resolution of issues 
presented. 

Requests clarification of ECRA plan 
sampling, offers suggestions for 
proposed sampling, and approves no 
need for additional investigatiori at 
selected previously identified areas 
of concern. 

Review project status, resolve 
technical issues at Cell No. 4, 
agree to future post excavation 
sampling strategy and Attenuation 
Study at Drum Cell No. 4. 

Sunmarizes results of July 31 
meeting and presents final methods 
for Drum Cell No. 4 Attenuation 
Study. 
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September 29, 1986 

October 2, 1986 

December 19, 1986 

January 16, 1987 

April 29,_ 1987 

June 22, 1987 

August 17, 1987 

September 28, 1987 

October 27, 1987 

November & 
December 1987 

Dames & Moore submits 1 etter 
response to NJDEP July 23 1 etter 
concerning ECRA Sampling Plan 
results 

NJDEP letter 
Attenuation Study 
September 29 

concerning 
proposed on 

NJDEP letter response to Dames & 
Moore's September 29 letter 

Dames & Moore's letter response 
to NJDEP's December 19 letter 

Dames & Moore letter submittal of 
Ground Water Sampling and 
Attenuation Study Progress Report 

Dames & Moore letter report 
"Attenuation Study and Cleanup 
Plan Recommendations, Drum ·cell 
No. 4" 

Dames & Moore letter to NJDEP 

NJDEP letter concerning August 17 
1 etter 

NJDEP letter requesting two 
additional monitoring wells and 
new round of ground water sampling 

Additional 
removal at 
performed 

sampling and 
Drum Cell 

soil 
No. 4 

Provides clarification of issues 
raised by NJDEP. Activities were 
performed in accordance with the 
approved Sampling Plan. Areas which 
need further investigation/cleanup 
are Fire Pond, Fire Pond Drum Ce 11 , 
Open Drum Cells, Fill Area, Fire 
Platform, Fuel Oil Stains, Ground 
Water Monitoring. 

Approves proposed Attenuation Study 
in Drum Cell No. 4. 

Requests additional discussion of 
issues related to Sampling Plan and 
additional ground water monitoring. 

A new monitoring well is proposed 
and additional ground water sampling 
implemented. 

Apprised NJDEP of project status. 

Transmitted results and summarized 
Cell No. 4 sampling activities, 
notified NJDEP of closure activities 
of Drum Cell No. 4 and reviews drum 
cell investigations, transmitted 
ground water monitoring data. 

Confirms recommendations of June 22 
letter and provides notification of 
Drum Cell No. 4 closure. 

Approves closure activities at Cell 
No. 4 with minor revisions. 

NJDEP geologist requests expanded 
ground water monitoring. 

Additional remedial work performed 
as per NJDEP September 28 letter 
revised to meet field conditions. 
Drum Cell No. 4 backfilled. 
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March 10, 1988 

March 24, 1988 

March 30, 1988 

Dames & Moore submits Progress 
Report concerning new well 
installation, Drum ~ell No. .4 
closure and post excavation 
sampling/closure of rema1mng 
drum cells and fire pond drum cell 

Letter from NJDEP 
Cleanup Plan and 
ground water sampling 

requesting 
results of 

Dames & Moore letter to NJDEP 

Describes recently completed and 
proposed activities on site, 
including installation of three new 
monitoring wells. 

New NJDEP case management anxious to 
complete next phase of activities 
and receive a new Cleanup Plan. 

Identifies status and apprises NJDEP 
of well drilling and sampling 
activities in Drum Cells Nos 1 and 5. 
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APPENDIX C 

SUMMARY OF DATA FROM ECRA SAMPLING PLAN RESULTS 

ORIGINALLY SUMBITTED IN MAY 5, 1986 REPORT 

"ECRA Sampling Plan Results 
PPF/Norda Facility 

East Hanover, New Jersey 
ECRA Case No. 84294 

For Adron, Inc." 
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TABU1 

BCU SAIIPLDIO PLAJ1 

SAMPLI SU-A&T 

ADROif, IIIC. 

U8T BAHOV!I, MD nBDT 

SamJi!la Point ldenUfieaUon Area o.tmlatlon !lamJi!le o.erfJi!tiOR Samli!le Location 

Pleld BlaNc Water Sampla Cor Quality Colllleted at Borinr 108 
Alllllllnee 

SB 10153 Area 5-1 SoU Sampla at Sump Bortnr 101, 12-13 rt. ~lo .. 
Bldir. 25 era de 

SB 10253 Area 5-1 SoU Sample at Sump Bortnr 102, 9i-10 rt. ~lo• 

Bldir· 22 era de 

SB 10384 Area 5-2 SoU Sample at Septie Bortnr 103, 6-8 rt. ~low grade 
Tank Bldr 3 

SB 10484 Area 5-1 SoU !ample at Sump Bortnr 104, 9-9i rt. ~elo" 
Bldir· 2T eracSe 

8104 Area 5-2 SoU Sample for Septie Bortnr 104, 18-20 rt. belo" 
B1dp. U, 25 and 2T eracSe 

s-n Area 5-2 SoU !ample for Septie Bortnr 105, 42-44 Ct. ~1010 
B1dp. D and &-1 and era de 
Vehicle Maintllnanee Bid(. 

'\ 810 .. Area s-a !oil !ample for Septio Bortnr lOS, 1&-11 ft. below 
mdl·ll p-ade 

B lOT -511 mas-a SoU Sample for Septie Bortnr lOT, 3&-38 rt. below 
Bl4p. D and B-1 p-ade 

B 101 -s5 ANaW Soil !ample from Plre Pond Bortnr 101, t-10 ft. below 
(Nde 

oac Area 5-4 Soil !ample from Drum ONm Oe~ MeanM~eut 
a~.v.a of B1dr 22, 2 tt. below grade 

SDUIII Area s-t SoU !ample Below Southam 
Plld of Dumsawr 

Dump1ter northwest of Bldg 22 

MDUIII ANas-t SoU !ample Below Montlem Dump1ter northwest of Bldg 2Z 
Plld of the Dumsater 

sea ANas-t SoU/Sedlmellt !ample from C&toh batn north of vehiele 
C&toh Bulla Vehicle Maintenance Bldg alonr 

w•wrn plant bowlduy 

Area 5-10 SollJSeclment !ample from C&toh buin at southern end of 
C&toJI Bulla at Ve!Uie Vehicle Malntenanee Bid(. 
MaiD ...... Bldf 

NCB Area s-t SoO/Sidlment Sample from C&toh baln north of fenee 
C&toJI Billa corner at northw•t earner 

ofpJut 

SLAWR Are& A Soil !ample Graa, area near southern 
entNnee to plant. 

Uftll Area s-s Water !ulple from Sa~ entertnr wooded area 
Stre&IIII/INp norUiw•t of MW-5. 

TPlll Are&H SaG !ample T•t Pit 102 
a feet below lftde. 

!2!!!t 
1. Refer to PIIUN I, 1, I and 10 for ample looatioa&. 

2. Refer to Taba. 1, 3 and 4 tor ,..au ot ahemlaal anaiJ111. 
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' 

TA.IUI 

IUIIIIAAT Of AJfALTa 

BCU SAIIPUIIO 

AAU. D.-llfA'ftONll 1-1, 1-1 AJfD 1-1 

ADIOif, !Aft KAKOV!B, lf'l1f BJlUT 

A R ! A DESIO NATION 

~ ~ ....t!..... 
SAM P L 

Field 

~ ~ !!ill!! !!ill!! 
Prlontx Pollutant Volatlle Coml!2!!!!dl 

Benzene 

Ethylbenzene 

:'If ethl:lene Chloride 21.8 11.0 143 

Toluene 

~entatlvelx Identftled Volatne ComDCIQIIdl 

Unknown .cu 
Unknown· .cu 
Unknown .cu 
Unknown 

Cyelollaene, 1-methyl-+<1-methylathenyO 

Carbon dlo:ride 

4 Unlcnowr. 

AIJcane 

2-Propenone 

4 UnknOWIW 

1,3,3-trlmethyl-2~ 
(2.2.2.) Octane 

1,3,3-trlmethyl~layelo 
(2.2.1) htp~l~-

1, 7. 7-trlmetllyl~eyelo 
(2.2.1) lltp~2-one · 

3,3,5-trlmet11Jlc7olo llaaaane 

l!Q!!!l 

1. ConftntntJor. are In ur/111 C&-11 per bWion). 

2. Blank ...-oe Indicate. oompouad not de~ In tllat ~a~~~ple. 

3. • dtno- OOIDpouDd tantatfftl1 ldeatfn.d In UbrlrJ --. 

4. •(1) dtno- OOIDpclllld lllo deteotad Ia bkJ*. 

s. S.mp._ analyud ftw priority pol)ltant YOiaW. eo~ wtth "Pluu u• 
llbrary •arell. 

s. Refer to Taole 1 for •mpla delorlptfon. 

7. Refer to.,.._ 2, I, I and 10 for •mple looatlonl. 

~ ..J:!.... ..!=!.. J;L s-z _2:L 

E I 0 E!fTIPIC ATIO!f 

~ !!WI! ~ 8~ ill!:!!! 8108-SS 

134 

~29 

151 112 113 8MDL 171 

12.5 8MDL 3,110 

• 
• 

.cu .co .cu .(1) 

• 
• 

• • 
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' 

TABUS 

SUIIIIA&Y OP AJIAL~ 

BCU &UIPLIIIO PLA.If 

.UU D~lfA'ftOR !=4, M H AlfD ._11 

A ll ! A DESIGNATION 

~ s-a 

SA M P L ! I D ! NT I P I C AT I 

~L S..Q!l!l N.mLM g NCB 

Priority Pollutant Volatlle Compoundl 

MeU!Jwne Chloride 107 71.1 111 111 148 

Toluene BMOL 

0 N 

Petroleum Rpoclft)onl 370 (ppm) 

Tentative!% ldentln.d Volatlle Comll!!!!!!!dl 

Cartlon Dloldde .(1) .cu .(1) 

Unknown 

M~lMeU!JlethJl~~~e • 
Unknown 

l!Q!!!I 
1. Coneent:ati01111N In ucJkr (p.rtl per bDJlon) uru.u otllwwt.e notlld. 

2. liar* •• lndleat• compound not dewc:ted In that ample. 

3. • ~- compound tentatlvelyldentln.d In lfbrary M.rol'l. 

4. e(l) ~- oompound aJ8o detected In blank. 

5. Sample "''fCP Ulalped for prtortty poUirtant V'Olatfle compoundl with "P1uu u• 
library IHI'IIII aad ~Jeum IIJd'oeut»na. 0t11er amp._ aael,.-d for priority 
poUIItut YOiatfle OOIIICICIUftCII wftll "PPuulS• library __,II oniJ. 

1. W• to 1'111111 1 for ample d~ and »cation. 

1. W• to fllln I for lllllpla laeatioal. 

• 
.cu 

• 
• 

481 

33.4 

.w 
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!AMi 
!I!!!''' or ''''JW ... ....,.,!Wf 

AU.tJ!P!•A1!D8 H. • 

~ ~ ~ 

!MP!.I!DIImn;A!!O.II 

"-!! ~ Y!ll!illt Si!!! 
11•1111- CNIIrtde ,.... 

!!!!!ISI!!III!I!I!!!DI!I Yol&tlle Si 
~~ 

TIIISIY!!III!I!!!IDI!I ~ Si!! 
TKN- -.... 
IU--
s.-
llletllf1 ..._ ----I I I •u-. ·-
..... 
20--

..... Mid 

. ...,. . ., -
Tell -.... ..... 
au-. 
1-c, ... ., .. 
J" 101111 

o
IU...... 
lo--. 

sa 

t 
11.1 

111111. 

t 
.(1) 

t 

• 

a 
• 
• 

• l ( ... ) .. ( ... ) 
liD ··-liD 
liD ··-n.• ..... 
liD .... ..... 
liD ..... 
"·-

l. c ... _ • ..,_..,. ........ 

.. DL 

.cu 

.m 

• 

• 
• 
• 
• 
• 
• .cu 
• 
• 

• • 
liD 
liD 
liD 
liD 
liD 
liD 
liD 
liD 
liD 

liD 
IIIDC. 

" 

........................................... .. ............. .._....., .......... ..., ... 
".w ................ .._. ...... 

TT.T 

.m 

.m 

.(1) 

.(1) 

.,11) 

• 

lM .. 
liD ··-.. 
TM ··-ll,-

u,• 
liD 

1T,-
liD 
liD 

IIIIDC. .... 

L .............. ,. Ml......,,....._ .. "fttiW...,_. 
L .., ... ._..,_.u_._.....,,_ ..... _ 
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' 

TABU•l 
SUIIIIA&T OP AJfALU. 

aaou1fD WATBaiAII.PLII OII'I'.ADIBD Dr liM 

AJtU D~lfA'nOif 8 

PPP£!0&DA srr. 
LU'I' IUXO!!I, MD lDnT 

ETC HYT ETC 
Parameter !!!!.:! !!!!.:! !!!:! 

Prtorf~ Polllutant Volatfle Ornnio C4mR!!!!!dl 
Trtehloroethylane BMDL us 

Toluene BMDL < 10 

Methylane Chloride BMDL 2S 

1,2-Dtchloro.tllane 47 11 

Chloroform 21 51 

Cart)on Tetradllortde 30 •• 
1,2-Tran~-Dfehloroethylene BIIDL 

'- Tetradlloro.tllane 34 

1,1,1-Trtehloroethanl BIIDL 

Clllorobe~~&ene 

Priorttz Poaatant Acid C4mDOUndl 
_ Pentaelllorqlllenal 

Priorttz Pollutant a..£!!eutral eo~ 
D._tyl plltllalate 
Dlethyl pllt!lalate 
Btl(2-ethylharU plltllalate 

Me!!!!z £l!nide and Pllenoll 
Antimo~ BIIDL < 100 

Alwnlo BIIDL < 1 BIIDL 

lef7WUm < 3 
Cadllllulll < 3 
Cbrollllum < 11 

Copper BIIDL < 21 BIIDL 

Leed <21 

MereWJ 0.1 

!fk*el <II 

SeJeJdula· BIIDL 1 BIIDL 

Sllftf < • 

'nl.lllldl <51 BIIDL 

ZIDe BIIDL 34 BIIDL 

~Total H <21 <21 

Pllenailel, Total <SO < 2 <II 

.!!Q!I!I 
1. C4MentratJo• .,.. Ia l*tl ,.. bl1lloa (pptt). 

2. a-&lta are frolll !few Tofte ,._Uaf t.bontart.. (KTn aad ~atal 
T•tlnc a: c.unoau. (lTC). 

3. 

4. 

•Tentatively Identified C4mpouncll .,. tJI.- ldantifled Ill "1'1111 41" llbru7 
aareb. C4,_ntraUD• are •Umated aad not lnfe~Nted oa tile butl 
of Injection of standlrd •JuUonl. 

OnlJ t!l.- eompcllllldl deteoted are llltH. BlaNc 111&01 lndleatel 
eompcqldl not deteotiM In tllat amplie. 

s. See Pl(\n I tor well IDoatio ... 

ETC 
!!!!:! 

BMDL 

BIIDL 

BIIDL 

BIIDL 

BIIDL 

BIIDL 

BIIDL 

BIIDL 

7.01 

<21 

11 

NYT 
!!!!:! 

< 10 

< 10 

< 10 

30 

< 10 

< 100 

<4 

< 3 

< 3 

«11 

< 20 

< 21 

O.J-
20 

< 1 
< • 

<so 

24 
< 20 

< 2 

ETC NYT ETC SY~ 

~ ~ ~ ~W-

BMDL 
< 10 

BMDL 11 B:'Y!DL 

51 95 

BMDL 

BIIDL 24 

BMDL <u 

BMDL < 11 

< 100 < 101 

BMDL 1 7.00 

3 < 

< 3 < 

< 10 BMDL < 10 
< 20 < 20 
< 2S < 25 

0.4 0.2 

BIIDL < 20 ·c 20 

3 2 

• < 6 

< 50 BMDL < 50 

15 I BMDL 50 

<21 < 20 < 25 < 20 

< 50 2 < 50 2 
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'\ 

e e 
TA&a B-1 (!o• 2 • 

Tar4'ftYILT m..-nnau AlC'D i041nDIIID COMMOWX. 

a~ WATD MIU'I.D OBT4DRD m liM 

A&.l4 D.-JifAft)lf 8 

PPP£!01lDA 11ft 

U8T 114.110!!!, ;mr JIUU 

lTC NYT B1'C 
•-meter !!:! !!:! !!!!!::! 

Tentative!lldenuned VolatUe Com~• 

Heune 

2 Prcpanol 

1,loOlrySW.Uiane 

Ethyl Hezanol 
Trlmethyl a.,..ne 
1,3-DimetJiyl a.-
2-Butanone 

2-PrOI*nane 

2,2-ozy~ 

'- 1-1, OQS.metJiane 

OQI*etllane 

Tentative!! ld..Utsed Mid ComDOWidl8 

C)'o?.otlltra SUoDne, Oetamethyl 

Pentyl~ 

Dodeaametll)'l Pentullo-

Oodeaancao Acid 

3 Unlalolflll 

Tetra Deoona6e Mid 
1 H-Purln-t-Amlne 
(2 Pluoropfltnfl) methyl 

: .Biphenylene 

2 Unknolflll 11-41 

1,3,5,-Trtutn .. l..t.l 
(lH, 3R, SH)-Trtone, 1,3,5-Trtmetll 11 

Tentative!! ld..Utsed BlleQ!eutral CoiiiDCUidl• 

5 UnknoWIII 

. 18-tld!M. t11b~lii1Jl 
Dbs~- BnaMd?n'o Acid 

5 Ualclaowal 

...... Acid, .. ....,.,, tri!MUIJIIIIJl--
Oode~tano6a,Acld 

Ra:andao A.ellll*etJl lnlr II 

Acetle Acid (&a__,) 21 

5 Ualalowal 21•UI 

I Onlcnownl lT-11 

1,3-~1~ 1T 

l!2:J:!!!I 
1. Connntratle1111re 3D ~a ~ bGioll ((Jvb). 

2. ~u are froca Mew Tolt Tlltlal Lallantarlll CMTn aDd llmrGniDental 
T•~ 1: C.tUIIIaUOD (ftC). 

3. •Tentatively ldentltled Compound~ are ~ 1-.tttled ?n "1'1111 40" UtnrJ 
•uell. ConnntraUo111 •e •Umatllcl aad not ?Dc.p.tllcl oil tile ~ 
of Injection of ltandll'd 101lltlonl. 

4. OnlJ tlloM eompoundl deteeted are PlatH. BlaM ~PaGe PDdloatal 
C!Omi)OIIldl not detelttllcl In that •mple. 

5. See Plfwe I for well loeatlonl. 

e. Samplee obtained aad ana1JMC1 3D 11M. 

ETC 
!!:! 

301 

IWI 

II 
21 

Ut 

NYT 
!!:! 

1 

4 

20 

5 

310 
72 

4500 

ETC NYT ETC SYT 
.M!:i ~ ~ ~ 

36 

19 

1200 

14 

4 

470 1800 

lU 

12 

18 

141 

218 

4~ 

17 

35 

21 

21-15 

lOU 

20 



TABLB B-1 

SUIIIIAilY OP AMALY!B 

COIIPOI'li MO. 1 SOIL SAIIPLI 

All.EA DB81GMA'n0M' 8-7 (PLATPO&II1) 

PPP/IfO&DA Sl'l'l 

IWrl' RAKOVBJl, M'iW n.BSBT 

Parameter 

Priority Pollutant Volatile Compoundl 

Chlorobenzene 

Methylene Chloride 

TetrachLoroethylene 

Toluene 

Priority Pollutant Sue/Neutral Compound! 

Anthracene 
Fluoranthene 

Metal!. Cyanide and Pttenola 

Antimony 
Arsenic 
BeryWum 

Cadmium 
Chromium 
Copper 

Lead 
Mercwy 
Klekel 

S.Wnium 
snwr 
'ntalltum 

Zfnc 
Cyanide, Total 
PttenoUes, Total 

!!Q!!!c 

Soil 
Composite 1 

2400 

BMDL 
194 

3230 

BMDL 
BMDL 

9.30 

1.00 

31 

28 
42 

BMDL 
20 

BMDL 

.90 

100 
< .so 

.80 

ppm 
ppm 

ppm 
ppm 
ppm 

ppm 

ppm 
ppm 
ppm 
ppm 

1. Concentratlonl ue In pub per bDUon (ppb) ...-a othenriM 
noted. 

2. Results are from Environmental T•tJnr at Certification (ETC). 

3. Only thoM eompoundl detected are U.ted. Sample analyzed for 
full priority pollutants with "Plua 40" Ubrary •arch. 

A-rrACiiM~Ni ~. 
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SITE LOCATION MAP 

ECRA SAMPLING PLAN 
AD RON - EAST HANOVER, N.J. 

MAP TAKEN FROM USGS TOPOGRAPHIC MAP, 
MORRISTOWN QUADRANGLE 
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PLOT PLAN 
APPROXIMATE SAMPLING POINT LOCATIONS 

ECRA SAMPLING PLAN 

K E Y: 
ADRON - EAST BANOVBR, N.J. 

QD MONITORING WELL INSTALLED PREVIOUSLY BY DAMES & MOORE 
1 0 I e BORING & SOIL SAI1PL I NG LOCATION AT SUMPS AND SEPT I CS 

1 SEDIMENT SAMPLE AT VEHICLE MAINTENANCE BUILDING 
6 SEDIMENT SAMPLES AT CATCH BASINS· 
• SOIL SAMPLE AT DRUM CLEANING AREA 
A SOIL SAMPLES AT DUMPSTER 
~ WATER SAMPLE FROM STREAM/SEEP 
41 SOIL SAMPLE AT SOUTHERN PLANT ENTRANCE 
0 SOIL SAMPLE AT TEST PIT 102 
~ DRUM DISPOSAL AREA 

•••• SOIL SAMPLES FOR COMPOSITES ALONG PLATFORM 7 
......... oo •• 



~~-..._., __ _ 

SITE PLAN 
AREA DESIGNATIONS 

ECRA SAMPLING PLAN 
ADRON - EAST HANOVER, N.J. 

K E Y: 

a MONITORING WELL INSTALLED 
PREVIOUSLY BY DAMES & MOORE 

101 • AREAS S-t,S-2 & S-3 
• AREA S-4 
s AREA S-5 
0 AREA S-5 
~ AREA S-6 

•••• AREA S-7 
A AREA S-8 
• AREA S-9 
X AREA S-10 • AREA A 

.. .... a .. oo•• 



COAIIII 
GAAINID 

SOILS 

MOAI THAN liN 
OF MATIAIAL II 
~THAN NO. 
2Ciifli1VII1ZI 

PINI 
GMINID 

lOlLI 

_,..I THAN .. 
OF MATIRIAL. 

lfjftl =--

MAJOR DIYISIONI 

GMVIL 
AJIO 

GAAVILLY 
lOlLI 

MOAI THAN liN 
a. COAAa "'AC
TION A~AINID 
ONNd. 11101 

IANO 
AND 

lANDY 
lOlLI 

MORI THAN liN 
a. COAIIII '"AC· 
TION~ 
NO. 41'il'll""" 

111.1'1 
AND 

CLAYS 

CLIAN GIIIAVILI 

ILITT\.1 0.. NO 
FINUI 

QAAVILI WITH FINU 

I"""'ICIAILI 
AMOUNT OF FINUI 

CLIANIAND 

ILITT\..1 OR NO 
FINUI 

~A*- WITH FIND 

"""'ICIAILI 
AMOUNT 0, FINDI 

LIQUID LIMIT 
!diiTHANIO 

GAAJIHIC LETTER 
SYMIOL IYM.OL 

GW 

oc 

IW 

• .. 
sc 

TY"CAL DISCAIPTIONS 

WILL-GA.\ OlD GRAVELS. GRAVEL· 
SAND MIXTUAU, LITTLE OR NO 
FINIS 

~L Y.QIIADED GAAVILS, 
GAAVEL-IAND MIXTUAIS, LITTLE 
0.. NO FINIS 

511. TY GAAVILS. GAAVU·SAND· 
SILT MlliTUAU 

CLAYIY QAAVILS. CiAAVIL·SAND· 
CLAY MIXTUIIIS 

WILL-GAADID SANDS, GAAVILLY 
SANDI, UTTLI OR NO FINIS 

~LY-GAADID SANDI. c;,_AVIL· 
L Y SANDI, LITTLI OA NO FINIS 

Ill. TY lANDI. lAND-IlL T 
MIXTUAII 

CLAYIY lANDI, SANC>CLAY 
MIX TVA II 

INOI'GANIC IlL Tl AND VIAY FINE 
M.L lANDI, AOCK FLOUfll, Ill. TY 0111 

CLAYIY FINI SANDI OA CLAYEY 
II L Tl WITH II.ICiHT PLASTICITY 

CL 

OL 

CH 

OM 

" 

INORGANIC CLA Yl OF LOW TO 
MIDIUMn.&ITICITY, CiAAVII.LY 
CLAYI.IANDY CLAVI, SILTY 
CLA Yl, LIAN CLA Yl 

ORGANIC Ill. Tl AND ORGANIC 
Ill. TY CU Yl OF LOW PI.AITICITY 

INORGANIC IlL 1'1. MICACIOUI OR 
DIATOMACaOUI FINIIAND OR 
III.TY lOlLI 

INOIIIQANIC CLA Yl OF HIGH 
PLAITICJTY, FAT CLAVI 

ORGANIC CU Yl OF MIDIUM TO 
HIGH I'\.AITICITY. ORGANIC Sl I. Tl 

NAT, HUMUS.IWAW SOILS WITH 
HIGH ORGANIC CONTINTI 

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS 

UNIFIED SOIL CLASSIFICATION SYSTEM 

A.TI/\CHMENT 
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BORING 101 BORING 103 
104.)1' 

1- CUYfT ,. .. I'U CIIAASl s-, TIIACI ,. .. 
GII.\VIL (WIT) 

(SATVII.\nD) 
""'' SMOY CLAY WITM OICMIC MnAIAL (SOJT) 

(WIT) 

GIAOIIIC WITM SGIC QIICMIC MTnl I 11000 

'""""""· TIIACI ,. .. raAVIL I Ol-IC
lrD CL.AYIY SMO 

I • 1011 MG C-LinD TD A DUTil O' I ) n:fT 1111 

"""· Z. 110 DliUIIIC MUO USlO. 
), IOIIIIC UCUilllD WITM -ln/CIICIIT 

I:AOUT, TQIIII PI PI M("IIIOI, 1111 1/6116. 

z.s 

' 70 

~' 
10 

• 
IS 

BORING 102 
ltiii'A« ~AT/011 ZOJ,QZ• 

sc: 

CL 

GMII .. Willi - CLAY 

WY•IID IOOTTUD CUY VITII LITTLI Vllrf ,.. 
SMO (YIIY IOQIST)(WT) 

GIAIII .. WITM TWI ,.. GII.\VIL (STI") 

1. 1011 .. ~~ TD A DUTil O' II PUT 1111 
1/6/M. 

z. 110 DIILLI ..... USIJ, 
), -IIIII UCUIUlD WITM IIOITOIIIn/CIICIIT 

GIIOU1', TQIIII PI PI MITIIOO, 1111 116/16. 

$$-

LOG OF BORINGS 

IIIITISI 
I. Til FICUIIIS 1• Til C- LAIILD ·-C_,.' 11n1 TD Til 
-· 01 M.M IIIQIIIIII TD DIIWI A ST-. SI\IT•Sro. 
SN!P\11 A DISTAIICI 01 - ,_,. USIII A I~ ,.._ DIIVI WIICIII' 
'ALLI .. J0 IIICJCS, Til ST- SII.IT·-~ IS Z" O.D. 
- 1·)1•• •.•• 

Z • .W AITDISI 1• Til ,.._., _. ca- IIIICATU TIIIT TillS 
-._, 11A1 MLIVCIII TD Til m FOil CICIIICAL -.nil. 

), Til ,._, •• Til ca- ..-ua ·- ......... Til -·· 
01 ·- 1• Til - SHCI 01 & ~ .1M WIICII - Mil 
CMIU VIlli FOIL - IIATD •• M 011111. IIMI- IIIAIUIID 
n A,_ -L ut -1c- -.na. 

WY·GAUN IOOTTLID ""'VULY CL.AT. SOM( 
OICMIC ... niiAL 

TAN CLAY, S" GII.\VU & lOOT <lA"'lNTS •• f• 
lOCl 'lA"'fMn (IOOISTI (ST,,) 

GIAOIOG WITlt GII.\VlUY LUSU I lUlll 
llGW COLOI 

GIAOIOG WITlt LITTLI FINI TO •tOIUN ! .. 0 
(IOOIST) 

litO.,,., CLAY(Y SMO (V(ItY SLIC.HTt.Y OIQJH~ 
(OlNSI) 

GIAIIIIIC WITM COIII.U 

1111-- Filii TD ICDIIIII SAIIC, TIA([ ""' 
WVIL (SLICIIl\.Y IOQIST) (OUst) 

GIAIIIIIC Willi WVIL 
1111-- Fill s-, LITTLI FlO( GAAVU 

(II.ICIIl\,T .. 1ST)(-) 

GIAIII .. WITM. STII.\TIFI[O ""' & :O.US[ ! .. 0 
AIIO TWI ,. .. ""'VCL 

- Fill TD MIDIIIII SAIICI, TIUC[ flo( CUV!l 
(SLIGMTI.T HOIST) 

GIAIII .. WITM STII.\TIFI[O CO.US[ ! .. 0 ;,-"!IS 

Gll.\llll WIT 

(ICTI 

I, -Ill CWUTID I'U A OlPTM 0' SZ rt!T :»1 

"""· z. 110 DIILLIIIO lUI USID. 
), -Ill UCI11LLID WITM lllru-1\'l/C[N(OT 

GIIOUI', TQIIII PIPI MI"IIIOI, 1111 ' '''"· 

tR. 
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BORING 104 
IUiff'ACE n.rYArtDII 20J.ill' 

DEPTH :: 
IN ~ 

FEET ~ 

BORING 105 
IUiff'ACE n.IVATIDN 2~.26' 

OVA 0 
Jr 

MJJW 
COtlltT SYII.OL4 

GMY·I- S1~TT CLAY (STIIOIIG OlGM1C 0001) 

1- ,. •• TO IC01UII SAIID, TIIACI SI~T, TIIACI 
..UL.Al GIIAVI~ (OlY) (OIMSI) (STIIOMG OlGMIC 
OODl) 

STIIAT.,IIO ,. .. l CO.USI S.IIIO LATUS 
,. .. TO COAIISI SAIIO, ~ITTU ,. •• , ..... ~ 

(S~ I GilT 000&) 

1- GIIAVIU ICDIUM TO CO.USI S.IIIO, T&ACI 
SILT (DaY) (YilT OIIISl) 

(IIIIST) 

- ,.. ~. TlACI CIIUSI ~ l ,. .. 
'GIIAVIL (SLIGIITI.Y Ill liT) (ICIIIM 1111111 (SLIIIIT _, 

GAMI. VITII ~PIUS Of CIIUSI ~ 

- ,. .. ~ l GIIAVIL, liTTU SI~T. -
lCD IlM TO COAIISI SAlle (SLICIITI.Y IIIIST) (OlliS&) 

1- CLAY (WillY SLIGIITI.Y IIIIST)(OIIISI) 
- fiMI TO CIIMSI S.1110 GIIADIIIC TO CO.USI 

GIIAVIL (S~ICIITI.Y IIIIST) (YilT OIMSI) 

-AID 1- ,. .. TO ICDIIM U. (WT) 
(YilT OlliS&) 

GIIADIMI VITII GIIAYIL 

1. IIIIIIMI CWUTID TO A IIIP'TII CIF '6 PUT 011 
1/10181. 

1. Ml DIILLIMI IIIII IISII. 
], ID&IMI wai'IUID VITII IUmiiiiTIICIICIIT 
-, Tlllllll PI PI ICTIIOI, 011 II 10/81. 

S6 

11 

16 

zo 

5J ~ ----·!·· 5Z ..,....,. __ 

6Z 

ISO 

$6--

LOG OF BORINGS 

llCMI•AIO UCMI CLAY. Y&ACI TO LITTU CJUH 
SMD l fiNI GIIAYI~ (S~IGIInT ..,1ST) (5TI<<) 

"lAO lNG YILLOV 1- COLO& 

IIOW•IID I.CNI SMOY Ct.A'f, TU.Cl 'IN( O:U.Vtl.. 
(S~IGIInY IOOIST) (DIMS() 

, ... OIIIG WITll , .... n ("LL) 

1•ow ¥(RY 'ttl( U.O & CUT, TI..IC£ FI~E ~UVEL. 
(100 1ST) (YilT OINSI) 

llCMI "NI TO OOlOil .. WID, UACI COUS[ IMO 
l T&ACI ,. •• 'MYU (..,IST)(YtlT OINUI 

GIIADI. WITII ~lml COAIISl WOO 

GIIADING STIIATI,.ID ""' l IO(QIU~ SANDS 

'a.oo1• YUY IIIIST 

• ._ fiMI TO COAIISI S.1110 l ,. .. GIIAYIL, LimE 
'IIIC$ (IIIIST)(VIIIY -~~ 

GIIADIMI IIITII 00(01 ... SMD l TlACI <IN[ CUV(L 

I- CLAYI"f ,. ... TO CO.USI SAND l ANCULAl 
,. ... TO OOlOIWI GMVI~ (IOOISTI (YilY DlNSII 

1- ,.. TO ICDIUIO SAIID, STIIATifiiO, LITTlE 
,. .. GMVI\. (YilT 1001n1 (YilT OlNSI) 

GIIADIMI VITII 110111 GIIAYIL l s.AT\i ... TIO 

I. IIIIIIMI CWUTID TO A OIPTII or 5' FUT Otl 

''"'81. 
1. Ml DIIUIMI IIIII UUD. 
), IIIIIIMI -IUID VITI! 10-ITI/C[ICNT 

o;MUT, 1'111111 ,.,. ~. Otl 1/1~/86. 
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BORING 108 
IIO.H' 

IOIAOIIOC MOll ~0 & GIIAVIL (M.UD) 

IR-·liD IR- CI.AY['f "NI TO HlDIUII SMD & 
GIIAV[L (MOIST) (VUY DUU) 

CO.UU GIIAVIL 
llD·U- CI.AYIY "II[ TO COAlS[ SAIIO, SGIC 
"NI MCIILAII GIIAVIL (MOIST) (DUS[) 

11-·llD U- "NI TO H[OIUII ~D. TIIACI TO 
Llml COAlS[ SMO & CI.AY (MOIST) (DUSI) 

GIIADIIOC I<ITH TIIACI GIIAVIL & STMTirllD "NI 
& COAUI SAIIO 

11-·110 U- "NI T1l COAISI SAIIO & "II[ TO 
H[OIUII WVIL (VUY MOISTI(O[NSI) 

"II[ SAIIO, TMCC SILT (IOOIST) 

LIGHT 1- "NI T1l CO.USI GIAVIL & SMO, 
Llml CI.AY (SLIGIITLY IOOIST) (VIIY OUSI) 

GIMIIIC.CI.AY 

YILLOII-1- ""I T1l IOIDIUII VoiiO,ITIATI"ID 
(SLIGHTLY IOOISTI (01111) 

GIAOIIIS IIITII SGIC CCIAIISI SMO 

toULOII 

""' TO COMSI SMO & "" TO IOIOIUII WWIL, 
TIIACI "NIS (lOIII lT) (VIIY OIISI) 

IOIAOIIOC LUI WWIL 
(SATIIUTID) 

I. 1011111 ~~TO A OIPTII or So' rUT 01 
1115116. 

2 •• OIILLIIIS MU0 USII. 
], 1011111 UCIIFIUIO 111111 IIITOIITIICIICIIT 
~. TUIIII '"' ..,_, 01 1/15/16. 

BORINC3 108 
8tiiiii'M:6 II.I'MTNJII Jot. II' 

IIUCil - CLAY - - WWI&. (IOOIST) ,_.,(FlU.) 
IILACII "II T1l ~~ CLAYC'f SMO 111111 SGIC 

WWI&. & II.M (IOOIST)(ICIIUII OIIISI)(-IC 
OOOII(FI LLI 
IVCI- CLAY, Llml ,.. WWI&. (lilT) 

(SMT) (I~ OIGMIC 00011 
GIAOIII 111111 IOOTTLID YILLOII-- CLAY 
IOIAOIII IUCI COI.OI 

ClAY CI.AY 
liD-- CLAY, Ll TTLI WWI&. (SLICII1'1.Y lOll UTI , 
(OUIIIIS- oasMIC -1 

GIAOIII IIITII ""' TO IOIOIUII SMO 
AID-I- CLAYI'f SMt (ILICIIYLY IOOIITl(WIII'r 
01111) (S~ -IC -) 
llt-1- - CLAY, TWI ,.. CIAIII\. 

(ILICIIYLY IOOIST) (01111) (I~ -IC _, 

I, IOIIIIS CWLITIO TO A OIPTII OF 16 rUT 01 
1/11/16. 

Z. NO OIILLIII - USlD. 
), 1011 .. lloiCUILLID WITH IUTOIITI/CIICIIT 
~. TUIIII PIPe,.,_, 01 1/11/16. 

10 

IS 

0 

so 

BORING 107 
$UIIf'ACI CUVATION 106.~~· 

ILACK•GIIAY CI.AY[Y SAIIO & :OIIAVfL •II T• IL-'G • 
DUllS (WITI (DINSII (FILL) 

~~-~ Y[LLOII T1l U- CI.AY WITH SOli( SAIIC, TII.<CE '·•E 
GIIAVIL (DIY) (MAIO) (OICOAIIIC 00011 

STMTI"ID SAIIOY CI.AY & II(DIUH SAIID ·ol~ co''.r 
FIN( GIIAVIL (HOIST) (OICOAIIIC 00011 

GAAOI•G WITH ""I TO II(OIUH IAIIO 

t.IQtT 1•0\IW 11LT'Y S.lMO ''IIIII TO C~,UU 11rt~ .. ;..1.2 
GIIAV[L (VUY HDIST)(V[IY DINSE) 

'Joi"'-l~~~ I~ 'IMI TO "t:011JIII Cl..I.TU SAMO, TUC! :1.,.E 
GIIAVIL (VUY MOIST) (DINS! I (O•c;A•IC :COR! 

IMW "Me TO CO.UU STUTI11(0 s.=.HO\ .,-.. 
1\.AC~ OISCOLOitATIC* (ICIST) (OI'.CoUIIC :CC"l 

GIAOIIIC VIIY -~ 

GMDIIOC IIITII S~ OIICMIC 0001 

(SATliiAnOI 

1, IOIIIIC CWLmO TO A DI'TH O' 50 r[[T ~· 
1/16/N. 

Z. NO OIILLIIOC ,.,D USU. 
), IOIIC lloiCII11LLI0 WITH IIMTO•IT[/ct•UT 

,IIIUT, TWII "" IOITMOO, 011 1111/!6. 

LOG OF BORINGS 
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Dames & Moore --

Ms. Dawn Pompeo 
Dept. of Environmental Protection 
Bureau of Industrial Site Evaluation 
Hazardous Site ~itigation 
CN~28 
428 East State Street 
Trenton, New Jersey 08625 

6 Commerce Drive 
Cranford, New Jersey 07016 
(201) 272-8300 

May 19, 1986 

Re: Soil Sampling Results and Cleanup Plan Recommendation 
Cell Nos. 2 and 3 Excavation 

Dear Ms. Pompeo: 

PPF /Norda Facility 
East Hanover, New Jersey 
For ADRON, Inc. 

In accordance with our recent discussions, we are providing the results of 
chemical analysis for soil samples obtained from Cell Nos. 2 and 3 at the PPF/Norda 
facility. We discuss the cleanup efforts and soil sampling efforts which identified the 
locations of residual compounds in excavation soils. On the basis of this information 
we then provide our conclusions and recommendations for finalizing Cell Nos. 2 and 3 
cleanup. 

CLEANUP ACTIVITY - CELL NOS. 2 AND 3 EXCAVATION 

Removal Operations 

Drum removal activities at the site are complete at Cell Nos. 2 and 3. 
During removal efforts, cells 2 and 3 were folDld to join. The drum deposits in the 
north end of Cell 3 extended to meet the drum deposits in the south end of Cell 2. 
Therefore, a single excavation was opened to clean up both these cells. Removal was 
conducted using backhoes, a vacuum truck and dump trucks, as described in the Site 
Cleanup .Plan. Approximately 1,300 drums, 30,000 gallons of perched water, and 1,500 
cubic yards of backfill and contaminated soil have been removed during the excavation 
of those cells. Cleanup activities in the drum cells continued until all drums were 
excavated and natural soils encountered and all ponded water was evacuated from the 
excavation. The sol,ll'ce of contamination, therefore, has been removed. 

Soil Sampling and Analysis 

On April 14, 1986, Dames &: Moore obtained four bottom and six sidewall 
soil samples from the excavation. The samples were stored in ice coolers and 
delivered to Century Laboratories in Thorofare, New Jersey for analysis of full 
priority pollutants and "plus 40 library scan". 'Ihe laboratory composited all bottom 
and all sidewall samples and ran analyses on the two composites. In addition, 
duplicates of each composite were also analyzed for QA/QC purposes. After the 
composites were analyzed, the four bottom soil samples were then analyzed separately 
to determine the presence of base/neutral and volatile organic priority pollutant 
compounds. Sampling locations are provided on Figure 1. 

AlTACHMENT 13 



Ms. Dawn Pompeo 
Map 19, 1986 
Page- 2-

Results of Analysis 

Dames & Moore 

All priority pollutant organic compounds detected in the sidewall 
composites were below general ECRA alert levels. Low levels of volatile organic and 
base/neutral compounds were detected in the bottom soil composites. The volatile 
compounds of concern are those reported as Total Dichlorobenzenes. However, Total 
Dichlorobenzenes reported as volatiles represent the sum total concentrations of the 
individual dichlorobenzene compounds (i.e., 1,2~ichlorobenzene and 1,4~ichloro
benzene) that are expressed as volatiles. The individual dichlorobenzene compounds 
are also identified in the base/neutral extraction and do not represent separate 
<!ompounds. Concentrations of Total Dichlorobenzenes reported as volatiles in the 
bottom composite and bottom QA/QC composite are 7.6 and 9 parts per million (ppm), 
respectively. These concentrations correspond with the total concentration of 1,2 and 
1,4~ichlorobenzene reported as base/neutral compounds- 6.8 ppm and 15 ppm in the 
bottom composite and bottom QA/QC composite, respectively. 

The base/neutral compounds detected in the bottom composite are 1,2-
dichlorobenzene, 6 to 14 ppm; 1,4-dichlorobenzene, 0.8 to 1 ppm; and bis(2 ethylhexyl) 
phthalate, 5 to 7 ppm. Concentrations of total base/neutral compounds ranged from 
13.8 to 20 parts per million in the bottom composite and QA/QC bottom duplicate. It 
is _these compounds which are also expressed as Total Dichlorobenzenes detected in the 
volatile fraction. Benzene, detected at an maximum concentration of O. 7 ppm was the 

, only other volatile detected in the bottom composites. Cadmium was also detected at 
concentrations slightly above ECRA alert levels. 

Additional analysis for base/neutral and volatile compounc:B performed on 
the four individual bottom samples . detected base/neutral compolD'lds only in 
Sample B-1 from the north end of the excavation. The compounc:B detected were 
those which were detected in the composite sample analysis. Concentrations of the 
individual compounds ranged from 0.5 ppm to 32 ppm. The sum total of base/neutral 
compounds concentration in Sample B-1 is 44.5 ppm. A very low level of benzene was 
detected ~n Sample B-2 below ECRA alert levels. Toluene and !luorotrichloromethane 
were detected at trace levels (below method detection limits) in Samples B-3 and B-4, 
respectively. Total Dichlorobenzenes expressed as volatiles are reported at 36 ppm. 

In summary, Sample B-1 contained low levels of base/neutral compolD'lds 
and was the only · sample which contained priority pollutant organic compound 
concentrations above ECRA alert levels. These levels are only slightly above ECRA 
alert levels. No other samples contained significant levels of organic compounds. 
Cadmium concentrations as detected in the composites were slightly above ECRA 
alert levels. 

Tables 1 and 2 present the laboratory analytical data. In addition, copies 
of the laboratory reports are also enclosed. 

ATTACHMENT l 



Ms. Dawn Pompeo 
Map 19, 1986 
Page- 3-

Conclusions and Recommendations 

Dames & Moore 

The source of contamination has been removed. Low levels of residual 
organic compounds only slightly above ECRA alert levels were detected in only one 
bottom sample location. In light of this,. we believe the present state of cleanup 
efforts for Drum Cell Nos. 2 and 3 is satisfactory and recommend that the excavation 
be backfilled with clean, compacted borrow material. Final landscaping efforts should 
include crowning the excavation with clayey topsoil extending from the fence east of 
the excavation to the pavement west of the excavation. 

If there are any comments or questions, please contact the Wldersigned. 

Very truly yours, 

DAMES &: MOORE 

~~afJ~~ 
Project Manager 

.AOK:jp 
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TABLE I 

SU~MARY OF ANALYSES 

ORt:~f CELL NOS. 2 AND 3 C:<CAV.-'TION 

SinEW ALL AND BOTTO'f CO:'-IPOSITES 

Priorit:z: Pollutant Volatile Organic: Comeouncls 

Benzene 

Chlorobenzene 

Total Dichlorobenzene 
... 

Prlorit:z: Pollutant Base/Neutral Com~uncls 

1,2- Dichlorobenzene 

I ,4- Dichlorobenzene 

~i.s(2~thylhexy0 phthalate 

Meter.. and Ph:z:sieal Chemistry 

Antlrnony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

ThaJUum 

Zlno 

Phenol& (total) 

Cyanide 

l!£!llr 

PPI'/ADROI'f FACiliTY 

EAST HANOVER, NEI~ JERSF.Y 

Bottom 
Bottom QA/QC 

Comeosite ComeO!Iite 

0.7 < o. 5 

7.6 9 

6.0 14 

0.8 

7.0 5.0 

< 1 < 1 

16.4 16.0 

< % < 2 

8.6 8.4 

24 17 

27 27 

21 IS 

0.6 0.4 

34 33 

·•1 < 1 

<% • 2 

5I 51 

13 10 .. · . .. 
3.1 4.0 

• .10 < .10 

1. ConcentratioN are 1n parts per mUllon (ppm). 

2. Blank spaces indicate compound not detected In that sample. 

3. Reter to Flrure 1 tor sampU"f loeatlons. 

Sid@ Will 

Sidewall Q,A./QC 
Comi)OSite Co!T'!OO,Ite 

0.2 < 0. 2 

< o. 4 

a 

< 1 < 1 

15.9 17.5 

< 2 .o < 2 

9.5 9.4 

24 ~· 
l7 28 

< 10 < 10 

< .04 .04 

33 34 

< 1 < 1 

•2 • 2 

64 72 

102 104 

.42 • 15 

<10 < .10 

•. 
~ 
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TABLE 2 

SU:\1MARY OF AN A LYSIS 

DRUM CELL NOS 2 AND 3 EXCAVATION 

BOTTOM SOIL SAMPLES 

PPF/ADRON FACILITY 

EAST HANOVER, NEW JERSEY 

B-1 B-2 

Priority Pollutant Volatile Organic Compounci; 

Benzene 0.6 

Toluene 

Flu oro trichloromethane 

Total Dichlorobenzenes 36.0 

Priority Pollutant Base/Neutral Compounds 

1,2-Dichlorobenzene 32 

1 ,3-Dichlorobenzene 0.5 

1,4-Dichlorobenzene 5 

bis(2-ethylhexyl) phthalate 7 

Di-n-butyl phthalate 2* 

.. 

NOTES: 

1. 

2. 

3. 

• 

Concentrations are in parts per million (ppm). 

Blank spaces indicate compound not detected in that sample. 

Refer to Figure 1 for sampling locations. 

Indicates compound also detected in blank • 

B-3 B-4 

< 0.4 

< 0.1 
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DAMES & MOORE A PROFESSIONAL LIMITED PARTNE~SHIP f:L:•:- .. 
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Re: Attenuation Study and Cleanup Plan Recommendations 
Drum Cell Excavation No. 4 

Dear Ms. Pompeo: 

Adron/PPF Facility -
East Hanover, New Jersey 
ECRA Case No. 84294 

In accordance with our recent correspondence and NJDEP's letter of April 
15, 1987, we are providing the results of soil sampling/Attenuation Study activities in 
Drum Cell No.4 at the above referenced facility. In this letter, we review cleanup 
activities, agreements and authority under which the Attenuation Study was per
formed, the Attenuation Study, results of soil sample analysis, results of ground water 
m_onitoring, and provide recommendations for finalizing Cell No. 4 cleanup. 

CLEANUP ACTIVITY - CELL NO. 4 HXCAVA TION 

REMOVAL OPERATIONS 

Drum removal activities at the site are complete at Cell No. 4. Removal 
was conducted using backhoes, a vacuum truck, sump pumps and dump trailers as 
described in the Site Cleanup Plan. Approximately 1,400 drums, 43,000 gallons of 
perched water, and 1,000 cubic yards of backfill and contaminated soil have been 
removed during the excavation of Drum Cell No. 4. Cleanup activities in the drum 
cell continued until all drums were excavated and natural soils were encountered and 
all perched water was evacuated from the excavation. The excavation is currently 155 
ft by approximately 22 ft. wide and up to 10 ft. deep. The source of contamination, 
therefore, has been removed. 

After removing this material, composite samples from the excavation 
sidewalls and bottom were collected and analyzed. Discrete analysis was performed 
on the individual samples comprising the composites to identify "hot spots". Addi
tional sampling was then performed at depth at the hot spots. The results of these 
earlier sampling activities were provided to NJDEP in Dames &: Moore's April 7, 1986 
letter sent to your attention. 

Subsequent to NJDEP review of data contained in the April 7 letter, 
· additional investigations, including soil sampling and analysis below the excavation and 
ground water monitoring was proposed and performed at the excavation. Analyses of 
the data generated in these additional activities is provided in this letter. The 
sampling chronology is summarized below. 

.A7iACHMENf:-=£_ ----~ 
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AGREEMENTS, AUTHORITY AND SCOPE OF ACTIVITIES 

NJDEP, Adron and Dames & Moore attended a meeting on July 31, 1986 in 
Trenton to review the results of soil sampling and address various technical issues 
related to this project. The outcome and decisions reached at the meeting were 
described in Dames & Moore's August 28, 1986 letter. The issues resolved at that 
meeting included acceptance of soil sample analyses which were performed in 
accordance with the NJDEP-accepted Sampling Plan, establishment of future QA/QC 

, protocol, a decision to revise the Sampling Plan to eliminate compositing procedures, 
~and establishment of additional sampling activities as the final investigative efforts 
prior to backfilling the excavation. 

0 

0 

0 

The additional investigations as agreed to consisted of: 

Obtaining one soil sample for analysis of full priority pollutants with 
plus 40 library search for selection of analytic target compounds; 

Extending attenuation sampling to greater depths at two locations, with 
analysis for selected compound groups; 

Additional soil removal at hot spots to reduce levels of residual compounds 
in soils immediately below the base of the excavation. NJDEP approved 
this approach in Mr. Joseph Fallon's letter of October 2, 1986. 

The single sample obtained to refine target parameters was collected on 
November 18, 1986. Upon review of the results, it was decided to include additional 

-compound groups in deeper attenuation sample analysis. This information and copies 
of the laboratory report were forwarded to NJDEP in Dames & Moore's letter of 
January 16, 1987. 

Initial attempts were made on February 4, 5, 6 and 10 to obtain soil 
samples for the Attenuation Study using a drill rig. However, due to the extremely 
dense soils in the excavation bottom, split spoon samplers advanced by a 300 pound 
hammer met refusal and Denison core samples also could not be successfully obtained. 
Boring logs are presented on Figure 1. During several telephone discussions with your 
office and with Mr. Jilmaz Arhan (NJDEP, BEERA), it was agreed that test pits 
excavated by backhoe would serve as an appropriate alternative for sample collection. 
The sampling program was completed on April14, 1987 and was summarized in Dames 
& Moore's letter of April 29, 1987. The results of analysis were not available at that 
time, but are included with this submittal. 

ATTENUATION STUDY ACTIVITIES 

Sampling activities in Drum Cell No. 4 are summarized below: 
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SamJ2ling: Date 

December 4, 1985 

;. 

February 27, 1986 

March 6, 1986 

March 13, 1986 

Samples Obtained and 
Anal:t:sis Performed 

Excavated test pit adjacent 
to Drum Cell No.4. 
Collected six soil samples for 
volatile organic compound 
analysis. 
Test pit location shown on 
Figure 2. 
Data provided to NJDEP in 
March 4, 1986 data submittal. 

Collected six sidewall samples 
from Cell No. 4. 
Bottom samples composited and 
sidewall samples composited for 
analysis of full priority 
pollutants with "plus 40 
library search". 
Sample locations shown on 
Figure 2. 
Data provided to NJDEP on 
April 7, 1986. 

Each of the six sidewall and 
each of the six bottom samples 
analyzed separately for priority 
pollutant volatile and base/ 
neutral organic compounds. 
Bottom samples hlso analyzed for 
total phenolics. 
Sample locations shown on 
Figure 2. 
Data provided to NJDEP on 
April 7, 1986. 

Collected three sidewall samples 
to 3! foot depth in east sidewall 
of Cell No. 4. 
Collected six bottom samples at 
two locations (three samples each 
location) of most extensive 
contamination to 3 i foot depths. 
Samples used to establish 
concentration gradient in soil. 
Each sample analyzed for priority 
pollutant volatile and base/ 
neutral organic compounds. 

Conclusions Based on 
SamJ2ling: Data 

No volatile organic 
contaminants were detected 
in the samples. 

Volatile organic, base/ 
neutral organic and phenolic 
compounds exist at one or 
more sample locations. 

Two sidewall and three 
bottom samples contained 
volatile organic and 
base/neutral organic 
compounds. 
One bottom sample contained 
high concentrations of 
phenolics. 

Concentration gradient in 
soils established both 
vertically and horizontally 
for areas of most extensive 
contamination identified by 
March 6 sampling. 
Concentrations of organic 
compounds decrease 
significantly with depth 
and horizontally away 
from drum cell excavation 
bottom and walls. 

AITACHMENT C-
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July 31, 1986 

October 2, 1986 

Sample locations shown on 
Figure 2. 
Concentration gradient shown on 
Figure 2. 
Data provided to NJDEP on 
April 7, 1986. 

Meeting in Trenton with NJDEP to 
discuss project status and 
Deeper Attenuation Studies. 

NJDEP approval letter for 
Deeper Attenuation Studies. 

~ovember 18, 1986 Obtained additional soil sample 
from cell bottom soils to 
refine target compounds for 
subsequent analysis. Informa
tion provided to NJDEP on 
January 16, 1987. 

February 4-10, 1987 Attempted use of drill rig to 
obtain deeper samples for 
Attenuation Study were 
unsuccessful using Denison core 
samples and split spoons. 
Boring logs attached to this 
letter. 

February 25, 1987 Install MW-6 on north side of 
property. 

March 20, 1987 Sample all six monitor wells 
for volatile organic compounds 
and plus 15 library search. 

April14, 1987 Successfully utilize backhoe to 
obtain samples to 10 feet below 
excavation bottom at hot spots. 

Future sampling activities 
to include analysis for 
petroleum hydrocarbons and 
full priority pollutants 
on selected soil samples. 

Soils in excavation 
bottom are extremely 
dense. 

Stratigraphy and depth to 
ground water is similar to 
that observed at other 
areas of the site. 

Trace levels (low parts 
per billion range) of 
volatile organics detected 
in water samples. 
Compound groups detected 
in ground water are 
different than those 
detected in Cell 4 
subsoils. 

Residual compounds in 
excavation subsoil are 
below ECRA action levels 
within 3 to 6 feet of 
excavation bottom. 

AITACHMENT C.....__. 
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RESULTS OF SOIL SAMPLING 

Test pits were advanced at locations B-2 and in the immediate vicinity of 
B-4 using a Catapillar 225 backhoe. Access difficulties prevented the backhoe arm 
from reaching location B-4 and the test pit was offset several feet. Test pit locations 
are shown on Figure 2. Soil samples were extracted from each test pit at 4 to 6 foot, 
6 to 8 foot and 8 to 10 foot depths. The samples were collected at increasing depths 
beneath the excavation to illustrate an extension of the the attenuation of residual 
compounds in soil as one moves deeper beneath the excavation. Attenuation across 
the first 3! feet of soils beneath the excavation was previously shown through 1984 
sampling efforts. Each sample was collected from the backhoe shovel using a cleaned 
~stainless steel trowel and placed in appropriate containers provided by the laboratory. 
Samples were stored in ice coolers for transport to the laboratory. Care was taken to 
collect only that soil which had not come into direct contact with the sides of backhoe 
shovel. Field and trip blanks accompanied sample shipments. 

- Each sample was analyzed for petroleum hydrocarbons, including a sample 
obtained from approximately 10! feet at test pit B-4. In addition, the 4 to 6 foot 
samples and 8 to 10 foot samples were analyzed for full priority pollutant compounds 
with plus 40 search. The 6 to 8 foot samples were analyzed for priority pollutant 
base/nautral and volatile organic compounds only. Analytic results are presented on 
T~bles 1 and 2 and depicted on Figures 2, 3 and 4. 

The results indicate that no priority pollutant metals were detected in any 
soil sample at levels above ECRA action guidelines. No pesticide, PCBs or acid 
extractable organic compounds were detected at depth in the excavation. (Trace 
levels (BMDL) were detected in the November 15, 1986 sample.) Sampling at the hot 
spots for organic compounds and petroleum hydrocarbons has revealed that concentra
tion levels of priority pollutant volatile organic and base/neutral organic compounds 
decrease significantly immediately below the base levels of the excavation. With 
minor fluctuations, this attenuation continues throughout the sampling intervals for 
both suites of organic compounds as well as petroleum hydrocarbons. 

At sampling location B-2, the sum total of volatile compounds decreases 
from 4.6 ppm at one-half foot to .5 ppm at 3! feet beneath the excavation and 
continues to decrease to .086 ppm at 8 to 10 foot depths. The sum total base neutral 
compounds detected at 146 ppm at one-half foot depth decreases to .6 ppm at 1 i foot 
depths and remains below ECRA action levels with minor fluctuations at each 
progressively deeper sampling point. At these depths tested, petroleum hydrocarbon 
levels are reported at< 6.5 ppm, well below ECRA action levels. 

At sampling location B-4, sum total concentration of volatile organics at 
one-half foot depth is 12.5 ppm. The concentration of volatile organics in the 
confirmation sample obtained in December 1986 from approximately 1 i foot depths, is 
reported at 19 ppm, however, this apparent increase is due to the reporting of 
dichlorobenzenes (extractable compounds) in the volatile scan of the December 
sample. Subsequent analysis of deeper samples reveal attenuation with depth. With 
the exception of the 3 to 6 foot sampling intervals in which 2 to 6 ppm of toluene were 
detected, remaining deeper samples contained only trace levels of total volatile 
organic compounds at concentration levels less than .027 ppm. 

~-irACHMENT C,_,•. 
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Similar attenuation is observed for the base/neutral organic compounds at 
location B-4. Sum total concentrations of base/neutrals are recorded as high as 392 
ppm at 1! foot depth. These levels decrease significantly to 20 ppm at 2! feet, and 
continue to decrease to less than .36 ppm at the deepest sampling point. 

The deeper soil sampling and analysis performed at the hot spots in April 
1987 confirmed and extended results of the limited Attenuation Study performed in 
1986. At the hot spots, concentration levels of organic compounds are within ECRA 
action levels within approximately three feet of the excavation bottom at location B-2 
~and within approximately 4 to 6 feet of the bottom at location B-4. The compounds 
which NJDEP has indicated are of most concern - benzene, toluene, xylene, nitro
benzene and 1,2-diphenyl hydrazine -are either not detected or are found at very low 
concentrations (less than 60 parts per billion) in the deeper soil samples. 

GROUND WATER MONITORING 

Ground water sampling has been performed in 1984 and in 1987. Ground 
water flow direction is to the south and the water table lies approximately 40 feet 
beneath the base of the excavation. Five monitoring wells were installed in 1984 and a 
sixth. well installed in 1987 (Figure 5). NJDEP has indicated concern for ground water 
quality beneath the site, and to this end, the sixth monitoring well was recently 
installed and all wells were sampled. The results of 1984 analysis indicate that 
petrachlorophenol was the only acid extractable compound detected, three phthalate 
compounds were detected at trace (BMDL) levels and total volatile organic compounds 
were detected in the low ppb range. The recent (1987) ground water sampling revealed 
a total of nine priority pollutant volatile organic compounds. The analytic results are 
presented on Table 3. All but two of these compounds were detected at concentra
tions below 30 parts per billion. Trichloroethylene and 1,1,1-Trichloroethene were 
detected at higher concentrations. 

The priority pollutant volatile compounds detected in both sets of ground 
water samples across the site were compared with compounds detected in Cell No. 4 
subsoils. Only three compounds, methylene chloride and tetrachloroethane and toluene 
are found in ground water samples and in soils beneath the excavation. The 
concentration of these compounds in ground water are low - 27 ppb, 34 ppb, and BMDL 
for methylene chloride and tetrachloroethane and toluene, respectively. Methylene 
chloride is likely a laboratory induced constituent and not necessarily a ground water 
constituent. None of the remaining volatiles detected in the soil sampling are found 
in ground water. In addition, of the 10 base/neutral compounds detected in the 
excavation soils, only three were detected in the ground water and these were at trace 
(BMDL) levels. 

For the 1987 ground water sampling, methylene chloride and tetrachloro
ethane are the only volatiles which were also detected in soils. Methylene chloride is 
probably a laboratory induced compound and tetrach_loroethane was detected at trace 
levels. 

. Monitor we~l MW-2 is located immediately downgradient of Drum Cell 
No. 4. With the exception of methylene chloride, no priority pollutant volatile organic 
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compounds were detected both in this well and in excavation soils. No base/neutral 
compounds were detected in MW-2 in the 1984 period of ground water sampling. Since 
different suites of compounds are found in Cell No. 4 and ground water samples 
obtained both across the site and immediately downgradient of the excavation, it 
appears that the drum cell is not responsible for compounds detected in ground water. 
Table 4 presents comparison of ground water and soil sampling analytic results. 

CONCLUSIONS AND ECOMMENDATIONS FOR CLOSING EXCAVATION 

On the basis of data gained through soil sampling and ground water 
monitoring, the following conclusions have been reached: 

0 The source of contamination - drums, perched water and backfill - has been 
removed from the excavation. 

o Very dense soils underlie the excavation. 

o "Hot spots" were identified through initial soil sampling efforts. 

o Subsequent sampling at hot spots reveals rapid attenuation of residual 
compounds within the first ll to 2 feet beneath the excavation bottom. 

o Deeper sampling to extend the initial attenuation sampling verifies the 
attenuation of residual compounds. 

o Compounds identified by NJDEP as being of most concern are not detected 
or are detected at extremely low levels in the deeper soil samples. 

o Ground water is approximately 40 feet below the excavation bottom. 

o Methylene chloride and tetrachloroethane are the only priority pollutant 
volatile organic compound detected during most recent sampling in both 
excavation soils and site ground water. Different suites of compounds are 
detected in Cell No. 4 subsoils and in ground water. 

o Monitor well MW -2 is located hydraulically downgradient of Drum Cell 
No. 4. Methylene chloride is the only priority pollutant volatile organic 
compound detected at MW-2 and in excavation subsoils. Different suites 
of compounds are detected in Cell No. 4 subsoils and in ground water 
immediately downgradient of the celL 

o Concentrations of residual compounds detected at hot spots are below 
ECRA action limits within approximately three feet (location B-2) and 
approximately six feet (location B-4). 

On the basis of these conclusions, and in accordance with understandings 
previously reached with NJDEP, we plan to take the following action: 

AlTACHMENT _G_ 
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1. We shall remove additional soil at the hot spots (B-2, B-4 and B-6) to a 1 ~' J !> J (!_ depth of three feet. This will reduce concentration levels of residual . 
compounds from several hundred ppm to at most, tens of ppm total organic ."-·h.._l:.,., ~ J-~ 
compounds. The extent of this additional removal will extend approxi--

2. 

mately 15 feet north and south (trench length) around the hot spots and 
10 feet east and west (trench width) around the hot spots. Visual 
observation and infield screening with an HNu PID by comparing readings 
obtained in the newly removed areas with background levels in the 
excavation will be used to assess the extent of the additional removal. 

Following completion of this work, we shall fill the excavation with clean, 
compacted fill. The site shall be crowned with clayey topsoil and reseeded. 
Surface slopes should provide for drainage away from the excavation and 
onto the paved parking area. 

3. The ground water monitoring program already initiated shall be maintained 
in the present form for the short-term. We shall be discussing this aspect of 
the investigation in more detail by separate letter to you. 

4. After backfilling Drum Cell No.4, we shall submit a proposal to NJDEP 
concerning the closing of remaining drum cell excavations and a plan to 
initiate further drum removal activities in Area S-5 and near the fire 
pond/vehicle maintenance building. The plan shall be consistent with the 
methodology approved and implemented for Drum Cell No. 4. Removal 
activities in Area S-5 and the area near the fire pond/vehicle main
tenance building will be implemented after closing existing open excava
tions. 

We plan to commence the work outlined above in early July 1987 and to 
continue day by day until completion. This date should allow NJDEP to schedule a 
representative to be on site to observe activities. We will confirm this date by 
telephone approximately one week prior to initiating site work. 

If there are any questions, comments or objections to this undertaking, 
please contact the undersigned at your earliest convenience. 

Very truly yours, 

DAMES~~ MOORE j,-:f i 

()Jh._ 0. A~>- ~ 
Anthony aufman 
Project Manager 

AOK:jp 

cc: Mr. L. Amaducci, Adron 
Mr. Robert Del Tufo, Hannoch Weisman G ATrACHMENT +·· 
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TABLE I 

A TTEIItil'HOii"STUDT 

SUMIIAilT OP All AL Tlii!B 
DRUM CELL Eli:CAYA110N NO.4 

IIO'M'OII SAMPLING LOCA110N &-4 

ADRONIPPP PACILITT 

S.mp1e Dulcnatlon: 
Date Collec!ted: 
Depth S.mpled: 

Parameter 

Petroleum Hydrooatbonl 
Cyanide 

Pllenoll 

!!!.!!!! 
Antimony 

Anenlo 
Berylllum 

Cadmium 
Chromium 

Copper 

Lead 

Meteury 
Nlekel 
Selenium 

SUvet 

Thallium 
Zlne 

VolatUe Orpniet 

Benzone 

Tolu.M 

1,2- onci1,4-Die-

EthylbenMne 

Methylene Chloride 

Fluorotrlellloromethano 

Sum Total or YolatDa 

Hue/Neutral Orpnieo 

1,2-DI..-

1,3-Dielllo-
1,4-Dielllo-

1,2-Dfl:llenyii:J<IrUine 

Nl~ 

Dlethyl pllthelate 

~tyl pllthelate 

Blt-l1ti!JibaJI pllthelate 

Butyl -,rJ pllthelate 

~ Total Bue/lleutralo 

Aeld Extraetable Orpnles 

None Deteeted 

Patlelci•/PCB 

Aldrin 
ci-BHC 

I'"BHC 

Heptaelllar 
Heptaelllor l!i>oXIde 

.!!2!!!1!• 

&-4 
11/18/86 
..£:!:... 

NT 
NT 
NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

.3 

1.1 

NR 
2.40 

1.2 

3.3 
(B) 

...!hl.. 

31.0 

1.0 

310 

B-4-1A 
2/27/86 

--1.!:..._ 

198 

< .no 
21 

< 10,300 

1,200 

< 180 

2,880 

13,200 

25,100 

10,700 

202 

25,100 

< 880 

2,580 

< 2,000 

14,400 

.no 
(811DlJ 

5.50 
(8) 

11.0 

2.40 

NB 

2.1 

.150 
(BMDlJ 

1.4 

310 

1.3 

.135 (BMDL) 

.ua (BMDLl 

.020 (BMDL) 

.075 (811DL) 

.075 (8MDL) 

B-4-1 
3/8/88 

...!:!::!..:!:_ 

NT 
NT 
NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

.5 

1.4 

NR 

1.0 
(BMDlJ 

.5 
(BMDlJ 
u.s 
(B) 

.!..hl_ 

21.0 

B-4-2 
3/6/88 
~ 

NT 
NT 
NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

NB 

.2 

1.5 
(B) 

__ .2_ 

14 

8-4-3 
3/6/88 

..£!::!:!:. 

NT 
NT 
NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

.3 

2.1 

NB 
.3 

.I 

7.5 
(8) 

..!.:!... 

a-tu ore In portl per mWion (ppm). Metall ore reported in portJ per bWion (ppb). 

NT • Not Tated 
NR • Not Reported 
NB (l.Ul • Not reported but Identified In Ubrory ...,..h et atlmat.d -...ntrlltlon 

lhown In parentheoio. . . 
B• 
BMDL• 

Sum or th- eompoundl when reported oeperately • 

Compound deteet.d In blank. 

Compound detoeted below method deteetlon Umlt. Yelue reported Ia 
either •tlmated or ildeteetton leveL 

Blank speee lndtcat• compound not detected In that samp ... 

Sum totall do not lneludo eompoundlldenltltled In the blaDkl. 

Fluorotrlehk>romethano not lne1uded In eum totaJa. 

B-4-1 
4/14/87 
....f::!:..... 

48 

.no 

.810 

< 13,000 

2,000 

c 1,100 

< 1,100 

11,000 

20,000 

4,800 

310 

4,400 

440 

< 2,200 

220 

22,000 

.4 

B-4-2 
4/14/87 
~ 

1.5 

NT 
NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

8-4-3 
4/14/87 
....!:.:!!:.. 

1.5 

< .110 

.280 

< u.ooo 
1,400 

< 1,100 

< 1,100 

10,000 

21,000 

2,100 

490 

< 4,100 

430 

< 2,200 

220 

18,000 

1.1 .oo8 .oo5 
(8MD1J(8) (811DLXBI 

1.7 

.24 
(BIIDlJ 
NB(1.41) 

.oto• 

.ooa 

~1.2 
2.2 3.0 

.15 .013 

.11 

...!!:.!! !:.!!! 

.ou• 

.080 
(BMDlJ 

.uo 

.080 
(BIIDlJ 

&-4-4 
4/14/87 
-'.!!:!:... 

12 

NT 
NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

NT 

NT 

NT 
NT 

NT 

NT 

NT 

NT 

NT 
NT 
NT 

NT 
NT 

NT 
NT 

NT 

NT 
NT 

I o tf'rl1 

)llv5 i 
t y._ C c, vtd.{ 

I 
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ATTI!NUAnON S'roOY 

SUMMARY OP ANALYSES 

, DRUM CI!LL EXCAVAnON NO.4 

110'1'1'011 SAIIPLI!IO LOCAnON B-2 

AORON£!PP FACILITY 

Sample Designation: B-2 B-2-1 B-2-2 B-2-3 B-2-1 
Sempllng Date: 2/27/88 3/8/86 3/8/88 318/88 4/14/87 
Depth Sampled: .£:!:_ .!:!::!!:. ~ !:!.::!:!: _£:£_ 

Parameter 

Petroleum Hydrocarbons NT NT NT NT 8,5 

Cyanide NT NT NT NT '.110 

Phenols NT NT NT NT ' .uo 

!!!!!!!. 
Antimony NT NT NT NT 13,000 

Anenlc NT NT NT NT 1,500 

BeryWum NT NT NT NT ' 1,100 

Cadmium NT NT NT NT ' 1,100 

Chromium NT NT NT NT 10,800 

~· NT NT NT NT 22,000 

Lead NT NT NT NT 4,300 

Mercury NT NT NT NT 97 

Nickel NT NT NT NT 8,500 

Selenium NT NT NT NT 430 

SUver NT NT NT NT ' 2,180 

'll1alllum NT NT NT NT 220 

Zinc NT NT NT NT 24,000 

VolatUe Onranlc ComDC>UIIdl 

Benzene 2.0 1.0 
(BMDL) 

Toluene 2.1 1.2 1.0 .002 
(BMDL) (BMDLXBl 

1,2 & 1,4-Dichlorobenze,_ .180° 

Ethylbenzene 

Methylene Chloride 1.0 .5 
(BMDL) (BMDL) 

Pluorotrlchlorometlwle 22.8 U.l 23.8 
(B) (B) (B) 

Total Xylenea .5 1.0 

Chlorobanune 

Sum Total VoletUea __!,! ..!:! '..hl .!.d .!...:.!!! 

Bue£Neutl'&l Onranlce 

1,2-Dichlorobenzene 84.0 .3 .2 2.2 

1,3-Dichlorobenzene .2 .028 
(BMDL) 

1,4-Dichlorobenzene 21.0 .240 

1,2-Diphenylhydrazlne 7.0 

Nltrcbenzane u.o 
1,2,3-Tri~ne 2.0 

Dlathyl pltthalata .2 
(BMDL) 

Dl-ft.bltyl pltthalata 3.0 (B) .no 

Bl-21thylhazyl pltthalata .2 
(BMDL) 

Sum Total BueiN.,trala ill.... ~ _,d ......! ~ 

Acid Enractable Ornnlce 

N- Detaetad 

Peatlclde£PCB 

NoneDetaetad 

.!!2!!!!• 
llewlb are illl*b par mWlon (ppm). Met&la are reported In 1*'- par bWlon (ppb). 

NT • Not Teatad 

NR • Not a.portad 

NR (1.41) • Not reported but Identified In library MUeh at eatlmatad co,_ntratlon 
ahown Ill parwnthaall. 

• • a.m ot theM compound& when reported _.taq. 

B • Compound detected In blank. 
BMDL • Compound datected below matllod cletaetlGn Umlt. Value reported Ia 

elthar •Umated or Ia datctlan lnaL 

Blank space lndlcataa compound not detaetad Ill that aample. 

Sum tot&la do not lllcludo compound& ldanltltled Ill the blanlcl. 

Pluorotrlchloromethane and DI-n-butyl pltthalata not lllcluded Ill 111m tot&la llnoe th
were detected Ill blank. 

B-2·2A 
4/14/87 
~ 

8.5 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

.002 
(BMDLXBl 

.ou• 

'....!!!! 

.300 

.038 
(BMOL) 

.054 
(BMDL) 

1.1 

.047 
(BMOL) 

'hill 

B-2-28 B-2-3 
4/14187 '4114/87 
~ ..!::!!.. 

8.5 8.5 

NT ' .110 

NT ' .uo 

NT < 13,000 

NT 1,000 

NT < 1,100 

NT < 1,100 

NT 8,400 

NT 17,100 

NT 2,400 

NT 140 

NT < 4,400 

NT 430 

NT < 2,280 

NT 220 

NT 17,000 

~. 

.003 .002 
(BMOLXBl (BMDLXBI 

.no• .073° 

.Oll 
< .:.!!! ~ 

.220 .075 

.088 .800 
(BMOL) 

.o8o 
(BMOL) 

<ill! .2!! 
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Volatile O!l[anic Com~unds 

Carbon Tetrachloride 11.7 

Chloroform 6.40 

1,2-Dichloroethane 17.7 

.. 
Methylene Chloride 27.9 

1, 2-Trans-Dichloroethylene 

Trichloroethylene 

1, 1-Dichloroethane 

1,1-Dichloroethylene 

1,1,1-Trichloroethane 

Estimated· Concentrations 
Tentative!:£ Identified 
O!l[anic Com2;2unds 

1,2-Propanone 35 

Ethane, 1,1-Qxybis 

Propane, 3,2-Qxybis 

NOTES: 

TABLE 3 

SUMMARY OF ANALYSIS 

GROUND WATER SAMPLING RESULTS 

MARCH 20, 1987 

ADRON/PPF FACILITY 

EAST HANOVER, NEW JERSEY 

~ MW-3 ~ 

1.65 
(BMDL) 

2.83 1.77 13.0 
(BMDL) 

27.8 27.7 24.9 

22.9 

247 3.89 

118 79 

74 

MW-5 

24.6 

4.60 

33.4 

2.91 

12.6 

218 

Samples collected March 20, 1987 and analyzed by Environmental Testing & Certifica
tion or Edison, New Jersey tor priority pollutant volatiles with library search. 

Results are in ug/1 (parts per billion). 

Blank space indicates compound not detected tor that sample. 

MW-6 Field Blank 

27.4 22.3 

5.96 

6.62 
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• • TABLE 4 

COMPARISON OP PRIORITY POLLUTANT 
ORGANIC COMPOUNDS DETECTED 

Of GROUND WATER AND CBLL NO.4 sons 

~ 

Carbon Tetrachloride 

Chloroform 

1,2-Dichloroethane 

Methylene Chloride 
1,2-Trans-Dichloroethylene 

Trichloroethylene 

1,1-Dichloroethane 

1,1-Dichloroethylene 

1,1, 1-Trichloroethane 

Toluene 

Tetrachloroethane 

Chlorobenzene 

Benzene 

Site-Wide 
Ground Water 

Samples 
1984 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1,2 and 1,4-Dichlorobenzenes 

Ethylbenzene 

Xylenes tentatively identified 

Acid Extractables 

Pentachlorophenol · X 

Base/Neutral Extractables 

DI-n-cetyl phthalate X 

Dlethyl phthalate X 

Bis(2-ethylhexyl)phthalate X 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Diphenylhydrazine 

Nitrobenzene 

1,2,3-Trichlorobenzene 

Dimethyl phthalate 

!!Qll!!l 

Site-Wide 
Ground Water 

Samples 
1987 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Compounds detected in ground water are in low part per bUllon range. 

MW-2 located downgradlent of cell No. 4 

x - Indicates compound ldantlfled in one or mora wells on site. 

1987 samples analyzed for volatUes and library saareh. 

1984 samples analyzed for full priority pollutants and library search. 

Cell No.4 
Soils 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ground Water 
Sample MW-2 

1984 

X 

X 

X 

X 

X 

X 

X 

X 

Ground Water 
Sample MW-2 

1987 

X 

X 

X 

X 

X 

-·--~ 
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Dames & Moore , .. 
Ms. Dawn Pompeo 
Dept. of Environmental Protection 
Bureau of Industrial Site Evaluation 
Hazardous Site Mitigation 
CN~28 
428 East State Street 
Trenton, New Jersey 08625 

6 Commerce Drive 
Cranford, New jersey 07016 
(201) 272-8300 

May 5, 1986 

Re: ECRA Sampling Plan Results 
PPF /Norda Facility . 

Dear Ms. Pompeo: 

East Hanover, New Jersey 
ECRA Case No. 84294 
For ADRON, Inc. 

With this letter we are transmitting three copies of our report outlining the 
results from implementation of the ECRA Sampling Plan for the PPF /Norda facility. 
The investigation was performed in accordance with the August 14, 1985 Sampling 
Plan as approved by NJDEP on December 5, 1985. 

. We have enclosed copies of air photographs obtained during the investiga-
tion and also enclosed copies of laboratory analytical reports which were unavailable 
for our initial data submittal to NJDEP on March 4, 1986. 

If you have any questions or comments concerning this report, please 
contact the undersigned. 

AOK:jp 

Enclosures 

Very truly yours, 

t:~~=t ~ 1WV\ 
Anthony of Kaufm1n 
Project Manager 

A1TACHMENT'J}! :z 
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ECRA SAMPLING PLAN RESULTS 
PPF/NORDA FACILITY 
EAST HANOVER, NEW JERSEY 
ECRA CASE NO. 84294 
FOR ADRON, INC. 

MAY 5,1986 
JOB NO. 12295-o05-10 
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1.0 INTRODUCTION 

In accordance with Dames & Moore's ECRA Sampling Plan dated August 

14, 1985, New Jersey Department of Environmental Protection (NJDEP} letter 

approval of the Sampling Plan dated December 5, 1985, and the Administrative 

Consent Order (ACO} between Adron and NJDEP as amended by NJDEP's letter of 

March 6, 1986, Dames & Moore is pleased to present the results of our ECRA 

investigation of the PPF /Norda, East Hanover, New Jersey site. The investigation was 

performed in accordance with the guidelines presented in NJSA 13:1K-6 et. seq., 

Environmental Cleanup Responsibility Act {ECRA}, and NJAC 7:1-3, Interim ECRA 

Regulations. 

In this report, we provide a discussion of the site background, including 

both site geohydrology and plant history, identify the areas of investigation as 

performed through the past and the current investigation, present the results of 

chemical analysis of samples obtained on-site, and provide recommendations for 

additional investigation and cleanup plans as required under ECRA. 

2.0 SITE BACKGROUND 

2.1 PLANT HISTORY 

The plant site, located at 140 N.J. Route 10, occupies approximately 

17 acres in East Hanover, Morris County, New Jersey (Figure 1). The property 

boundaries roughly define a rectangle whose long axis runs approximately North-south. . . 
The site is situated between Route 10 and Murray Road in a commercial section of 

East Hanover. The site is bounded on the east by a drum recycling company, on the 

west by the Ramada Inn Motel and a golf driving range, on the north by Murray Road 

and a warehouse complex, and on the south by Route 10. 

The East Hanover facility is an active flavors and fragrances manufac

turing plant that supplies raw materials and other ingredients to its C'IBtomers in this 

industry. Existing structures on-site include several buildings which consist of storage, 

1 
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maintenance, administrative, laboratory and processing facilities. Processes involved 

as part of the manufacturing include resale and repackaging of consumer goods, 

compounding and blending of perfume and flavor materials, extraction of fruits and 

vegetables, distribution of flavor oils, and research and development. Washwater from 

equipment cleaning is collected in sumps adjacent to the process buildings. 

Two historical fires damaged buildings at the site. In 194 7, a fire 

destroyed a building which held cosmetics, spices and essential oils. This building was 

situated east of existing building No. 3 and the concrete pad on which it was built, 

Platform 7, still remains. In 1960, a fire damaged the second floor laboratory of 

existing building No. 1. Essential oils, starting materials and finished fragrance 

compounds were stored in the building. Water used to fight the fire was collected in a 

"fire pond" located at the southwest corner of the administration building. Subse

quently, this area was backfilled and paved over. 

In the early 1960's, construction rubble and scattered drums reported to 

contain hard residues and still bottoms from process activities were backfilled in the 

area lying between Murray Road and the northern fence boundary. Additional 

backfilling of this area utilized natural, surficial soils removed during construction on 

adjacent properties. 

At about the same time, drums, reported to contain process waste and 

aromatic still bottoms were buried in the area between the eastern parking lot and 

eastern fence boundary. Additional drums were buried in an area east of this fence 

line. Th~ drums were deposited in the clay layer which constitutes the surficial soils 

found at the site. On-site clayey soils were used as backfill during drum burial. 

The current operator of the facility is PPF International. PPF obtained the 

property pursuant to a sale agreement made between Norda and PPF in 1984. Prior to 

the sale, the same manufacturing operations as described above were conducted. The 

transfer of plant ownership in 1984 provided the impetus for the current ECRA 

investigations. 

2 
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The primary areas subject to the ECRA investigations are those associated 

with the disposal areas, historical fires, wastewater sumps, septics, drum cleaning. 

area, catch basins and dumpster. 

2.2 SITE GEOHYDROLOGY 

Stratigraphy encountered at the site consists of approximately 14 to 20 

feet of relatively impermeable clayey soils overlying glacial sands and gravels. The 

sands and gravels contain varying amounts of fines in pore spaces and these deposits 

tend to grade coarser with depth. Portions of the surface cover include fill deposits 

~ontaining construction debris and other refuse.· Bedrock was not encountered during 

any of our investigations but is believed to be at depths on the order of 120 to 140 feet 

below ground surface. 

Ground-water measurements recorded periodically in five on-site moni

toring wells show that the ground-water surface lies at an elevation of .:!:,160 feet above 

rriean sea level. The ground-water surface lies between approximately 40 and 60 feet 

below existing ground surface within the sands and gravel deposits. Ground water-

elevations are shown below. 

Depth to Ground Water Elevation of Ground-Water 

Monitor Well (feet below grade) Surface (ft. above MSL) 

No. 11/16/84 1/7/86 11/16/84 1/7/86 

1 48.25 49.82 160.51 159.00 

2 55.37 56.98 161.00 159.39 

3· 39.16 40.68 161.45 159.93 

4 42.47 44.00 161.42 159.89 

5 38.17 39.65 161.67 160.19 

Total difference in ground water elevation across the site is less than two 

feet. A ground water elevation contour map is presented in Figure 6. 
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To evaluate the effect that withdrawal from production wells in the 

vicinity of the site may have on ground-water flow beneath the site, Stevens Type F 

Continuous Water Level Recorders were installed in monitoring wells Nos. 1 and 4. 

These instruments provide a continuous record of water level fluctuations in the wells. 

Records were made simultaneously for each of these wells during a one-week period in 

January 1986. Hydrographs for monitoring wells Nos. 1 and 4 for this period are 

presented on Figures 4 and 5. No significant water level changes were noted. 

Therefore, it appears that the observed flow direction is either naturally to the 

southwest or is induced by constant pumping of production wells located southwest of 

the site. Ground water flow direction, as determined by measurements obtained in 

1984 and confirmed in 1986 is to the southwest. 

3.0 AREAS OF INVESTIGATION AND SAMPLING EFFORTS 

3.1 PREVIOUS WORK 

Dames &: Moore has previously performed several investigations of the 

facility as part of the ECRA activities. The results of our previous work have been 

presented in our reports "Geohydrologic Investigation and Consultation, Norda, Inc., 

Manufacturing Facility, East Hanover, New Jersey", December 1984 and "Drum Area 

Geotechnical Investigation, Flavors &: Fragrance Manufacturing Facility, East 

Hanover, New Jersey", December 1985. 

The 1984 report includes the results of a magnetometer survey, drilling and 

installation of five monitoring wells, excavation of 26 exploratory test pits, and 

chemical analysis of five ground water samples, one perched water sample, one sludge 

sample, one soil/leachate sample, and two composite soil samples. In addition, the 

report includes a discussion on regional and site geohydrology and ground-water 

quality. Preliminary cleanup plans for removal of buried drums were also provided. 

The 1985 report includes the results of four soil borings and permeability 

tests performed on soil samples obtained from the borings. 
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3.2 CURRENT INVESTIGATION 

On the basis of the previous investigations, discussions with Norda and 

NJDEP personnel and comments from then ECRA Case Manager, Mr. Yilmaz Arhan's 

site inspection, the following areas of investigation were identified: 

Area Designation 

S-1 

S-2 

S-3 

8-4 

8-5 

8-6 

8-7 

8-8 

8-9 

8-10 

s-u 

A 

B 

Description 

Three sumps used to collect and contain 
process wash water 

Septic systems 

Fire pond area south of Buildings D and 
B-1 

Drum cleaning area located northeast of 
Building No. 22 

Fill area between Murray Road and the 
plant's northern fence line 

Disposal area along eastern fence line in 
which drums containing process materials 
were buried 

Building No. 1 and Platform No. 7 which 
were damaged by historical fires 

Catch basins 

Dumpster 

Catch basin at Vehicle Maintenance 
Building 

Fuel oil tanks 

Background soil quality area located near 
plant entrance from Route 10 

Ground water quality on-site 

Sampling locations are presented on Figure 2 and Area Designations are presented in 

Figure 3. A description of the field investigation is presented in Appendix A. 
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The results of sample analysis from Area S-7, Area A, and Area B were 

presented to NJDEP in our 1984 report (Appendix B). The remaining areas were 

investigated as part of this study. Areas S-1, S-2 and S-3 were investigated by drilling 

eight borings and selecting samples from each boring for analysis. Logs of the borings 

showing the soils encountered, results of sample screening with a Foxboro Organic 

Vapor Analyzer Model 128 and the samples selected for analysis are presented on 

Figures 8, 9 and 10. Sediment and soil samples were collected from Areas S-4, S-8, 

S-9, S-10 and Area A, using disposable trowels or hand auger. A water sample from a 

stream/seep in Area S-5 has been collected and 20 test pits excavated from which an 

additional soil sample was collected. Logs of these test· pits are presented in 

Appendix c. 

Drum removal efforts are ongoing in Area S-6 and soil samples have been 

collected from drum cell excavations as required by the Sampling Plan. Prior to 

implementing drum removal efforts, two test pits were excavated in the drum disposal 

area and 12 soil samples were collected. These are in addition to the 26 test pits 

excavated as part of the 1984 investigation. Samples from the test pits were collected 

at various depths and varying distances from the edge of drum cells and analyzed for 

priority pollutant volatile organic compounds. The locations of these samples and 

results of analyses were presented earlier to NJDEP. As additional soil sampling is 

performed in excavated drum cells, these data will be submitted under separate cover. 

Oil stained soils in the vicinity of the oil storage tanks, Area S-11, will be 

removed prior to completion of the drum removal efforts. Upon completion of drum 

removal in Area S-6, removal plans will be implemented in Area S-5. 

The following analyses were performed as part of the investigation: 
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Area Number of Samples and 
Designation Sample Media Analysis 

S-1 3 Soil Volatile Organics with 
Plus 15 scan 

5-2 6 Soil Volatile Organics with 
Plus 15 scan 

5-3 1 Soil Volatile Organics with 
Plus 15 scan 

S-4 1 Soil Volatile Organics with 
Plus 15 scan 

'-
S-5 1 Soil; 1 Water Full Priority Pollutants 

with Plus 4 0 scan 

5-6 Soil as required in Full Priority Pollutants 
cleanup plan with Plus 40 scan 

S-7 2 Soil Components Full Priority Pollutants 
plus 40 

S-8 1 Soil/Sediment VOA plus 15 and 
Petroleum Hydrocarbons 

5-9 2 Soil VOA plus 15 

5-10 1 Soil/Sediment VOA plus 15 

5-11 Soil as required after Petroleum Hydrocarbons 
cleanup 

A 1 Soil Full Priority Pollutants 
plus 40 

B 5 Ground Water Full Priority Pollutants 
plus 40 

4.0 RESULTS OF LABORATORY ANALYSIS 

The results of sample analysis for areas S-7, Area A and Area B were 

presented in our 1984 report. The results of ground water analysis (Area B) and 

analysis from Platform 7 (Area 7) are presented in Appendix B. Sample descriptions 

and the results of sample analyses for the other areas and additional analyses in 
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Area A are presented in Tables 1 through 4. Table 1 presents the sample designation, 

sample description and sample location. Tables 2, 3 and 4 present the results of the 

analyses. Hard copy of laboratory reports which contain QA/QC data that cannot be 

presented on the tables has been presented previously to NJDEP. Laboratory reports 

for two samples which were unavailable earlier are enclosed with this report. Review 

of the laboratory's QA/QC results indicate the laboratory work is satisfactory. 

The data indicate that only three soil samples showed concentration levels 

of priority pollutant compounds in excess of ECRA alert levels: _ 1) one composite 

surface soil sample obtained in 1984 from Platform 7 in area designation S-7 contained 

~oncentrations of total volatile organic compOlmds of 5.8 parts per million; 2) one 

soil/sediment sample from the northern catch basin in area designation S-8, contained 

total petroleum hydrocarbon levels of 370 ppm; and 3) one soil sample, from the fire 

po~d in area designation S-3, contained total volatile organic compounds at a 

concentration of 3.6 ppm. All other soil samples were below ECRA alert levels. 

During test pit exploration of Area S-5, drums were removed from several 

t~t pits. After removal of drums in Test Pit 102, a soil sample was collected from 

approximatelyeight feet below grade in natural clayey soils, approximately four feet 

below the drums and fill. The analysis detected methylene chloride at 16 parts per 

billion and toluene below method detection levels (10 ppb). The methylene chloride is 

likely to have been introduced at the laboratory. No other priority pollutant organic 

compounds were detected. This suggests that compounds which may have leaked from 

the drums, if any are contained in the fill. 

Low levels of methylene chloride were detected in several samples. 

Tetrachloroethene was also detected in the plus 40 scan for several samples. We 

discussed this with the laboratory and were informed that methylene chloride at the 

levels which were detected in the samples, may be attributable to concentrations of 

this solvent in the ambient air at the laboratory. The tetrachloroethene is attributable 

as a compound also introduced at the laboratory as part of the extraction process. We 

li have attached to this report (Appendix D), a letter from ETC which states this 
!I 

information. 
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Results of ground water sample analysis in 1984 (refer to Appendix B) show 

that total priority pollutant volatile organic concentration levels in the five on-site 

monitor wells ranged from 11 to 170 parts per billion. Furthermore, pentachlorophenol 

was detected in monitoring well No. 3 at 30 parts per billion and three phthalate 

compounds were detected at concentrations below method detection levels. 

It was planned to analyze the sediment sample from the vehicle mainten

ance building's catch basin for volatile organic compounds with plus 15 search and 

total petroleum hydrocarbons. However, the catch basin barely· contained enough 

sediment to allow for volatile compound analysis and, therefore, the petroleum 

hydrocarbon testing could not be performed. It . was also planned to drill a separate 

boring to investigate the septic system at Building No. 23. However, after discussions 

with Mr. Yilmaz Arhan of NJDEP, that due to the relative location of this building's 

septic system and the system which services Building No. 27, a single boring (B-104) 

was suitable for investigating both areas. 

5.0 DRUM AND SOIL REMOVAL ACTIVITIES 

5.1 AREA 8-5 - FILL AREA 

On the basis of our analysis, the locations of buried drum deposits in Area 

S-5 have been estimated. The locations are presented on Figure 11. An estimated 

500 drums are buried in the near surface fill cover. Because the drums are more 

randomly placed than in other areas, a more accurate estimate of number of drums 

cannot b~ made. Upon completion of removal activity in Area S-6, cleanup efforts 

will be implemented to remove contaminated fill and drum deposits from Area S-5. 

5.2 AREA 8-6 - DISPOSAL AREA 

:i 
1 Drum removal operations in Area S-6 are currently ongoing. Removal 

operations are being peformed using backhoes, vacuum trucks and drum slings as 

described in the Cleanup Plan. As of May 1, removal efforts have included Cell 

Nos. 2, 3, 4 and 5 and a total of approximately 3,500 drums, 3,000 yards of 
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contaminated soil. and backfill, and 160,000 gallons of perched water have been 

removed from the site and disposed of. The results of post excavation soil sampling to 

date and recommendations for finalizing the cleanup have been presented previously to 

NJDEP • A summary report outlining removal efforts for the entire project will be 

issued subsequently. 

5.3 AREA s-11- FUEL OIL TANKS 

Prior to demobilization of Waste Conversion, Inc., the cleanup contractors 

performing the drum removal, oil stained soil surrounding the fuel oil tanks at the 

southwest end of Building No. 3 will be excavated and the soil will be disposed of in a 

secure landfill. In accordance with NJDEP's approval letter of the Sampling Plan, if 

stains extend to a depth greater than one inch into subsoils, post excavation sampling 

will be implemented. 

· 6.0 RECOMMENDATIONS FOR ADDmONAL CLEANUP AND INVESTIGATION 

The laboratory data indicate that four areas of investigation contain 

priority pollutant compounds above ECRA action levels. Our recommendations for 

additional investigations required at each location and cleanup plans for drum removal 

in Area S-5 are presented in the following sections. Additional investigation will be 

performed using the methods approved in the Sampling Plan. 

10 
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Area Designation Results of Investigation Recommended Activities 
I 
L 8-1, Sumps No Priority Pollutant Volatiles No additional investigation 

detected above ECRA alert or remedial action 
I levels 

L S-2, Septics No Priority Pollutant Volatiles No additional investigation 
detected above ECRA alert or remedial action 
levels 

S-3, Fire Pond Priority Pollutant Volatiles Additional investigation as ' . - ~. - ~ ~ .. . l detected above ECRA alert described in Section 6.1 
I levels 

._ 8-4, Drum Cleaning No Priority Pollutant Volatiles No additional investigation 
detected above ECRA alert or remedial action 
levels 

' 
S-5, Fill Area Drums buried in shallow fill Removal operations as 

cover described in Section 6.2 

S-6, Disposal Area Drums buried in surficial Removal operations are 
clayey soils currently being performed 

S-7, Historical Fires Priority Pollutant Volatiles Additional investigation 
detected above ECRA alert as described in Section 
levels east of Platform 7 6.1 

t s-a, Catch Basin~ Petroleum hydrocarbons detected Remedial efforts as I 

t above ECRA alert levels in described in Section 6.3 
northern catch basin 

I · 8-9, Dumpster No Priority Pollutant Volatiles No additional investigation i 
detected above ECRA alert or remedial action 
levels 

S-10, Vehicle No Priority Pollutant Volatiles No additional investigation 
Maintenance detected above ECRA alert or remedial action 
Catch Basin levels 

8-11, Fuel Oil Oil stained soil will be Soil sampling as described 

I Tanks removed subsequently in Sampling Plan if 
il warranted after removal 
!! 
" !i Area A No Priority Pollutants above No additional investigation 

ECRA alert levels detected or remedial action 
il 
q 

Area B Low levels of organic Additional investigation ;! 

I 
.. ~... ·:;-

compounds detected as described in Section 
6.4 
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Because of the areal extent of these excavations, it is recommended that 

removal activities start at the northern edge of the work Zone A and gradually 

progress to the south. Work can start on the northeast edge of Zone B and progress to 

the southwest (Figure 11). Temporary staging areas for drums and soil should always 

be kept to the south of active areas. In this manner, as the cleanup activities proceed, 

the temporary staging areas will be subject to subsequent cleanup and removal of any 

spilled substance. Furthermore, this will eliminate the need to mobilize larger 

construction equipment to the site. A Bobcat loader lowered into the relatively 

shallow excavation can be used for final excavation cleanup, if required. The 

excavation should be barricaded with temporary fencing and warning flagging at night 

or when unattended. 

If the areal extent of the excavation is found to cause logistic problems for 

removal efforts, then excavation of the larger work zones can be performed in phases. 

Work Zone A can be divided into four smaller sections separated by berms constructed 

of natural soils inside the excavations. After removal of drums and contaminated fill, 

each section can be backfilled prior to initiating removal efforts in the next section. 

This could allo.w for easier access and smaller active excavations during removal 

operations. 

6.3 AREA 8-8- NORTHERN CATCH BASIN 

Petroleum hydrocarbon level of 370 parts per million was detected in the 

sediment sample obtained from the northern catch basin. This sediment can be 

removed from the catch basin using a small vacuum truck. No oily discharge has been 

noted in water passing from this catch basin. However, as a precautionary measure, 

an oil boom can be placed at the point of discharge of the storm drain in order to 

collect any oil which may be floating on the discharged water. 

6.4 GROUND WATER 

Ground-water samples were obtained from the five on-site monitoring 

wells during the 1984 investigation. Additional observation and recording of ground 

14 
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water levels has been maintained since then, however, no additional water quality data 

has been obtained. We, therefore, recommend that another rotmd of ground-water 

samples be obtained in order to supplement the on-site monitoring efforts. Samples 

should be analyzed for priority pollutant volatile organic compotmds since these 

compounds were the only priority pollutant organic compounds detected above method 

detection levels in all wells. 

7.0 CONCLUSIONS 

Areas of environmental investigation were delineated on the basis of 
~ 

previous investigations, discussion with plant personnel and NJDEP representatives and 

the site inspections performed by the NJDEP. These areas were investigated in 

accordance with the NJDEP approved sampling plan of August 14, 1985. Site 

remediation has been implemented at drum disposal areas along the northeastern 

parking lot and will be implemented in the fill area between the plant's northern fence 

line and Murray Road. Removal efforts are planned to be completed in the summer of 

1986 and a brief report outlining that effort will be presented to the !VJDEP after 

completion. Localized areas containing priority pollutant compotmds in soil in excess 

of ECRA alert levels which remain at three locations (fire pond, fire platform and 

catch basin) will be further evaluated as described above. Additional characterization 

of ground water quality at the site will be evaluated as described above in order to 

finalize remedial action plans at the site. 
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AREA S-5 

TEST PIT 
EXPLORATION PLAN 

KEY: 

0 
I 

60 FEET 
I 

1--~ TEST PIT EXCAVATED IN IIARCH, 1986 

~ TEST PIT EXCAVATED IN DECEMBER, 198~ 

@ SOIL SAMPLE LOCATION 

• BUR I ED DRUM 

c--) ESTIIVITED LIMIT OF DRUM DEPOSITS --
-------x~----~-----~------

PROPOSED 
BLDG. 129 

~ 
~ 

BUILDING IZ'Z 

r 
X 

X 

X 

X 

X 

.. 

.. 
TP101 

~~~) 
X 

j 

• 
TP118 

1"-t 

T•1 7~ -r., TP113 
r 1 Y1--1 .... 

TP116 

._ 
TP1121 f.TP106 

~"'( 
TP105 

.,... 
I 

.../.. TP108 
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DEPTH t: 
~ IN ~ 

FEET ~ 
BLDW 

~ 0
coUNT 

88 16 
]0 15 

52 
5 

42 

78 ]9 

55 64 

62 10 
. ~2 

6~ 60 
15 

,a • 93 

60 

aa20 
20 

70 25 
18 

58 55 

)1 50 

14~5 
14 

25 

40 

45 
40 

55--

DEPTH t: 
IN ~ 

FEET ~ 

BORING 106 
. SURFACE CLEVATION 210.95' 

SYMBOLS DESCRIPTIONS 

YELLOV•IROIIN HED1UH SAND (FILL) 
YELLOW·IROWN SANDY CLAY (~1ST) 

GRADING BROWN• RED BROWN CLAY, TRACE FINE 
SAND, TRACE FINE GRAVEL (SLIGHTLY IIOIST) 

GRADING STIFF 

GRADING IIORE SAND ' GRAVEL (HARD) 

BROVN•RED BROWN CLAYEY FINE TO ~DIUII SAND 5 
GRAVEL (IIOIST)(VERY DENSE) 

COARSE GRAVEL 
RED•IROIIN CLAYEY FINE TO COARSE SAND, SO~ 

FINE ANGULAR GRAVEL (IIOIST) (DENSE) 

BROWH•RED IROVN FINE TO HEDIUH SAND, TRACE TO 
LITTLE COARSE SAND & CLAY (IIOISTJ(DENSE) 

GRADING WITH TRACE GRAVEL ' STRATIFIED FINE 
' COARSE SAND 

IROVN•RED BROWN FINE TO COARSE SAND ' FINE TO 
~DIUH GRAVEL (VERY IIOIST) (DENSE) 

FINE SAND, TRACE SILT (IIOIST) 

LIGHT BROWN FINE TO COARSE GRAVEL ' SAND, 
LITTlE CLAY (SLIGHTLY IIOIST)(VERY DENSE) 

GRADING 110 CLAY 

GRADING DARKER IR- COLOR 

YELLDW•IROWN FINE TO ~OIUM SAND,STRATIFI£0 
(SLIGHTLY HOIST) (DENSE) . 

GRADING WITH SDK£ COARSE SAND 

BOULDER 
FINE TO COARSE SAND ' FINE TO ~DIUH GRAVEL, 

TRACE FINES (HOIST) (VERY DENSE) 
GRADING LESS GRAVEL 
(SATURATED) 

1. lORING COMPLETED TO A DEPTH OF 54 FlET ON 
1115/86. 

2. 110 DRILLING HUD USED. 
). lORING BACKFILLED WITH IENTONITE/CE~NT 

'GROUT, TREHIE PIPE METHOD, ON 1/15/86. 

BORING 108 
SURFACE CLEVATION 209.18' 

cBJ:O:r SYMBOLS DESCRIPTIONS 

OVAO ~u.~~;;-===~i!~~----------------~--~-ro BLACK SANDY CLAY AND ANGULAR GRAVEL (1101ST) 

1000 

100+5 6 

20 

us • 22 

7010 
·IS 

88 

1815 

20--

(DENSE) (FILL) 
ILACK FINE TO COARSE CLAYEY SAND WITH SO~ 

GRAVEL ' SLAG (HOIST) (MEDIUM DENSE) (ORGANIC 
ODOR) (FILL) 

BLACK SANDY CLAY, LITTLE FINE GRAVEL (WET) 
(SOFT)(STRONG ORGANIC ODOR) 

GRAD lNG WITH MOTTLED YELLOW•IRDWN CLAY 
GRADING BLACK COLOR 

GRAY CLAY 
RED·IRDWN CLAY, LITTlE GRAVEL (SLIGHnY IIOIST) 

(DENSE) (STROHG ORGANIC ODOR) 
GRADING WITH FINE TO ~DIUH SAND 

RED·IROVN CLAYEY SAND (SLIGHTlY IIOISTJ(VERY 
DENSE)(STRONG ORGANIC ODOR) 

RED·IROWN SANDY CLAY, TRACE FIN[ GRAVEL 
(SLIGHnY IIOIST) (DENSE) (STRONG ORGANIC ODOR) 

1. lORING COMPLETED TO A DEPTH OF 16 FlET ON 
1/17/86. 

2. 110 DRILLING HUD USED. 
). lORING BACKFILLED WITH IENTONITE/tEHENT 

GROUT, TREMl£ PIPE METHOD, ON 1117/86. 

DEPTH t: 
IN ~ 

FEET ~ 
8LDW 

~AO COUNT 

10 

BORING 107 
SURFACE ELEVATION 206.s~· 

SYMBOLS DESCRIPTIONS 

STRATIFIED SANDY CLAY 4 HEDIUH SAND WITH LITTLE 
FINE GRAVEL (IIOIST) (ORGANIC DOOR) 

GRADING WITH FINE TO ~DIUH SAND 

ll'"~t----1 LICHT IROIIN SILTY SAND ' FINE TO COARSE ANGULAR 

5 
25 

) 

25 
~5 

80 

GRAVEL (VERY IIOIST) (VERY DENSE) 

~~~-=~-t IROWH FINE TO HEDIUH CLAYEY SAND, TRACE FINE 
GRAVEL (VERY HOIST) (DENSE) (ORGANIC ODOR) 

BROWN FINE TO COARSE STRATIFIED SANDS WITH 
lUCK DISCOLORATION (IIOIST) (ORGANIC ODOR) 

GRADING WITH TRACE FINE GRAVEL 

GRADING VERY DENSE 

GRADING FINE SAND 

GRADING WITH STRONG ORGANIC ODOR 

GRADING WITH COAASE STRATIFIED SANDS (HOIST) 

~~1----t IRQVN FINE TO COARSE SANDY GRAVEL WITH CLAY 
(110 I ST) (VERY DENSE) 

(SATURATED) 

1. lORING COMPLETED TO A DEPTH OF 50 FEET ON 
1/16/86. 

2. NO DRILLING IIJD USED. 
], lORING BACKFILLED WITH BENTONITE/CEMENT 

GROUT, TREHIE PIPE ~THOO, ON 111-7186. 

LOG OF BORINGS 

l'"iACHMENT ...:2.. 
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DEPTH t: 
IN ~ 

FEET ~ 
BLOW 

irl!O COUNT 

]60 

760 78 

e -'_, 

BORING 104 
$1/RFACE CLEVATION 203.01' 

SYMBOL$ D£$CIIIPTION$ 

GRAY-BROWN SILTY CLAY (STRONG OAC:NII C ODOR) 

Baowii•AED CLAY, LITTI.E COARSE SAND & VERY FINE 
GRAVEL (VERY STRONG DAGAN I C ODOR) 

10075 
-----1~""'1f---l BROWN FINE TO MEDIUM SAND, TRACE SILT, TRACE 

,uo 

1000+ 

89 

66 
25 

8io 

68 

5- ANGULAR GRAVEL (DRY) (DENSE) (STRONG ORGANIC 
ODOR) 

STRATIFIED FINE & COARSE SAND LAYERS 
FINE TO COARSE SAND, LITTI.E FINE GRAVEL 

(SLIGHT ODOR) 

BROWN GRAVELY OU:D I UM TO COARSE SAND, TRACE 
SILT (DAY) (VERY DENSE) 

(HOIST) 

,/0 ___ j~~---f lA- FINE SAND, TRACE COARSE SAND & Fill 
GRAVEL (SLIGHTU HOIST) (liED lUll D£NSE) (SLIGHT 
ODOR) 

'z 
98 
~5 

110 

88 

25 81 

20 ~0 

45 

5o--

GRADING WITH LENSES OF COARSE SAND 

BROWN FIN£ SAND & GRAVEL, LITTLE SILT, SOliE 
MEDIUM TO COARSE SAND (SLIGHTLY HOIST) (DENSE) 

BROliN CLAY (VERY SLIGHTLY HOIST)(DENSE) 
BROWN FINE TO COARSE SAND GRADING TO COARSE 

GRAVEL (SLIGHTLY HOIST) (VERY DENSE) 

BROilN-RED BROWN FINE TO MEDIUM SAND (WET) 
(VERY DENSE) 

GRADING WITH GRAVEL 

1. BORING CWLETED TO A DEI'TH OF t,6 FEET ON 
1/10/86. 

2. NO DRILLING MUD USED. 
). lORING BACKFILLED WITH BENTONITI/CEIIENT 

GROUT, TREMIE PIPE METHOD, ON 1/10/86. 

DEPTH t: 
IN ~ 

FEET ~ 
BLOW 

COUNT 
!El!O 
)l 

56 

72 

16 

20 

55--

e 
~-

BORING 105 
SURFACE ELEVATION zot.26' 

SYMBOL$ D£$CIIIPTION$ 

BROWN· RED BROWN CLAY, TRACE TO LITTI.E COARSE 
SAND & FINE GRAVEL (SLIGHTLY HOIST)(STIH) 

. GRADING YELLOW IROWN COLOR 

BRDWN·RED BROliN SANDY CLAY, TRACE Fl NE GRAVEL 
(SLIGHTLY HOIST)(DENSE) 

GRADING WITH GRAVEL (FILL) 

BROliN VERY FINE SAND & CLAY, TRACE FINE GRAVEL 
(HO 1ST)( VERY DENSE) 

BROWN FINE TO MEDIUM SAND, TRACE COARSE SAND 
& TRACE FINE GRAVEL (HOIST) (VERY DENSE) 

GRADING WITH LITTI.E COARSE SAND 

GRADING STRATIFIED FINE & MEDIUM SANDS 

GRADING VERY HOIST 

BROliN FINE TO COARSE SAND & FINE GRAVEL, LITTI.E 
FINES (HOIST) (VERY DENSE) 

BROWII VERY FINE & FINE SAND (HOIST) (DENSE) 

c:MDING WITH MEDIUM SAND & TRACE FINE GRAVEL 

BROliN CLAYEY FINE TO COARSE SAND & ANGULAR 
FINE TO MEDIUM GRAVEL (HOIST) (VERY DENSE) 

BROliN FINE TO MEDIUM SAND, STRATIFIED, LITTLE 
FINE GRAVEL (VERY HOIST)(VERY DENSE) 

GRADING WITH MORE GRAVEL & SATURATED 

1. lORING CDII'LETED TO A DEPTH OF 5~ FEET ON 
I/1V86. 

2. NO DRILLING MUD USED. 
). lORING BACKFILLED WITH BENTONITE/CEMENT 

GROUT, TREMIE PIPE METHOD, ON 11"/86. 

LOG OF BORINGS 
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DEPTH t: 
IN ~ 

FEET ~ 

BORING 101 DEPTH t: BORING 103 
IN ~ $1/RFACE ELEVATION 209.99' 

FEET ~ 
StllfFACE ELEVATION 204. )I' 

BLOW · 
COUNT SYMBOL$ 

BLOW 
~ O COUNT SYMBOL$ DESCRIPTION$ IJESCRIPnONS 

O 9 II 

10 --~%'-1 

15--

15--

CL 

BROWN CLAYEY FINE TO COARSE SAIID, TRACE FINE 
GRAVEL (WET) 

(SATURATED) 
GRAY SANDY CLAY WITH ORGANIC HATEAIAL (SO") 

(WET) 

GRADING WITH SOME ORGANIC llAmA ' 11000 
FAAGHENTS , TRACE FINE GRAVEl ' DAGAN I C ODOR 

RED CLAYEY SAND 

I. BORING CDHPLETED TO A DEPTH OF I) FEET ON 
116/86. 

2. NO DRILLING HUD USED. 
). lORING BACKFILLED WITH BENTONITE/CEIIENT 

CROUT, TIIEHI E PIPE HETHDD, ON 116/86. 

BORING 102 
SURFACE ELEVATION 20).02' 

sc 

CL 

GRADING WITH HOllE CLAY 

CAAY·AED HOTTlED CLAY WITH LITTlE VERY FINE 
SAND (VERY HOIST) (SO") 

GIWIINC WITH TRACE FINE GRAVEL (STIFF) 

I • IDA INC COHPLETED TO A DEPTH OF 11 FEET ON 
116/86. 

2. NO DRILLING HUD USED. 
]. BORING BACKFILLED WITH 8UTONIT£/CEHENT 

GROUT, TIIEHIE PIPE HETHDD, ON 1/6/86. 

2.5 u II 
~ 5~ II 

70 
5 

51 II 

4 • 73 II 

¥~ 10511 

10 

15 

55--

LOG OF BORINGS 

NOTES: 

CL 

'RAY•,REEN MOTTlED GMVELLY CLAY, SOliE 
ORGANIC HATUIAL 

TAN CLAY, SOHE GRAVEL l ROOT FRA'"ENTS WITH 
ROCK FRA'"ENTS (MOIST) (STIFF) 

GRADING WITH GRAVELLY LENSES ' DARKER 
BROWN COLOR 

GRADING WITH LITTlE FINE TO HEDIUH SAND 
(HOIST) 

GRADIN' WITH SOliE FINE SAND LENSES 

BROWN FINE CLAYEY SAND (VERY SLI,HTLY ..OIST) 
(DENSE) 

GRADING WITH SOH£ FINE TO HEDIUH GRAVEL 

GRADING WITH COBBLES 

AED-IROWN FINE TO HEDIUH SAIID, TRACE FINE 
GU.VEL (SLIGHTLY HOIST) (DENSE) 

GRADING WITH GRAVEL 
AED·IROWN FINE SAND, LITTlE FINE GRAVEL 

(SLIGHTLY HOIST) (DENSE) 

'KADING WITH STAATiriEO FINE ' COARSE SAND 
AND TRACE FINE GRAVEL 

BllOWH FINE TO COARSE SAND l FINE GRAVEL, TRACE 
CLAY (SLIGHTLY HOIST)(VERY DENSE) 

IROWN FINE 'TO HEDIUH SAIID, TRACE FINE GRAVEL 
(SLI,HTLY HOIST) 

GRADING WITH STRATIFIED COARSE SAND LAYERS 

GRADING WET 

COAASE GMVEL ' ROCK FAAGHENTS (WET) 

1. BORING COII'LETED TO A DEPTH OF 52 FEET ON 
1/9/86. 

2. NO ORILLIN' MUD USED. 
]. lORING BACKFILLED WITH BENTONITE/CEIIENT 

CROUT, TIIEHIE PIPE IIETHDD, ON 1/9/86. 

I. THE Fl GUilES IN THE COLUHN LABELED "ILOW COUNT'' REFER TO THE 
NUHBU OF ILOWS REQUIRED TO DRIVE A STANDARD SPLIT-SPOON 
SAHPLER A DISTANCE OF ONE FOOT USING A 140 POUIID DRIVE WEICHT 
FALLING )0 INCHES. THE STANDARD SPLIT•SPDON SAHPLER IS 2" O.D. 
AND 1·]/ll'' I.D. ,. 

2. M ASTERISK IN THE "ILCIII COUNT" COL- INDICATES THAT THIS 
SANI'LE WAS OELIVEIIED TO THE ETC FDA CHEHICAL AIW.YSIS. 

]. THE FIGUIIES IN TilE COL- LAIELED "OVA" REFER TO THE READING 
OF VI#DAS IN THE HEAD I'ACE OF A SAII'LE JAR WHICH HAD lEU 
COVEIIED WITH FOIL MD HEATED IN AN OVEN. AEADIN" IIEASUIIED 
1Y A FOXIIOAD IIOOEL 121 ORGANIC ¥11011 AIW.YlEl. 
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MAJOR DIVISIONS LETTER 
SYMBOL TYPICAL DESCRIPTIONS 

WELL-GRADED GRAVELS, GRAVEL· 

GW SAND MIXTURES, LITTLE OR NO 

GRAVEL FINES 

AND CLEAN GRAVELS 
GRAVELLY 

SOILS (LITTLE OR NO POORLY-GRADED GRAVELS, 
FINES! GP GRAVEL.SAND MIXTURES, LITTLE 

COARSE 
OR NO FINES 

GRAINED 
SOILS 

SILTY GRAVELS, GRAVEL.SAND· 
GM SILT MIXTURES 

GRAVELS WITH FINES 
MORE THAN~ 
OF COARSE FRAC· (APPRECIABLE 
TION RETAINED AMOUNT OF FINES) 
ON N0.4 SIEVE CLAYEY GRAVELS, GRAVEL·SAND· 

GC CLAY MIXTURES 

WELL-GRADED SANDS, GRAVELLY ;. sw SANDS, LITTLE OR NO FINES I 
SAND 

CLEAN SAND I 
l AND (LITTLE OR NO I. SANDY FINES) 

SOILS POORLY-GRADED SANDS. GRAVEL· 
SP L Y SANDS, LITTLE OR NO FINES r MORE THAN~ 

' OF MATERIAL IS 
LARGER THAN NO. 
2ciii'Sii'VE SIZE 

SIL TV SANDS, SAND.SIL T 

lANDS WITH FINES SM MIXTURES 
MORE THAN~ 
OF COARSE FRAC· (APPRECIABLE 
TION PASSING AMOUNT OF FINESI 
NO.4 Siiiii"'"'" CLAYEY SANDS, SAND.CLAY 

sc MIXTURES 

INORGANIC SILTS AND VERY FINE 
ML SANDS, ROCK FLOUR, SILTY OR 

CLAYEY FINE SANDS OR CLAYEY 
SILTS WITH SLIGHT PLASTICITY 

I 

I FINE SILTS INORGANIC CLAYS OF LOW TO 

'i GRAINED AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY 
SOILS CLAYS ~TMANiiO CLAYS, SANDY CLAYS, SILTY 

CLAYS, LEAN CLAYS 

l ORGANIC SILTS AND ORGANIC 

OL SILTY CLAYS OF LOW PLASTICITY 

INORGANIC SILTS, MICACEOUS OR 

MH DIATOMACEOUS FINE SAND OR 
SILTY SOILS 

MORE THAN~ SILTS 
OF MATERIAL IS AND LIQUID LIMIT 

CH 
INORGANIC CLAYS OF HIGH 

SMALLER THAN NO. ~THANiiO PLASTICITY, FAT CLAYS 2iiii'iirv! SIZE 
CLAYS 

OH ORGANIC CLAYS OF MEDIUM TO 
HIGH PLASTICITY, ORGANIC SILTS 

HIGHLY ORGANIC SOILS PT 
PEAT, HUMUS, SWAMP SOILS WITH 
HIGH ORGANIC CONTENTS 

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOl L CLASSIFICATIONS 

UNIFIED SOIL CLASSIFICATION SYSTEM 

II TJ" ('I-I M ENT ;p_ 
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SITE PLAN 
AREA DESIGNATIONS 

ECRA SAMPLING PLAN 
ADRON - EAST HANOVER, N.J. 

K E Y: 

~ MONITORING WELL INSTALLED 
PREVIOUSLY BY DAMES & MOORE 

101 e AREAS S-l,S-2 & S-3 
• AREA S-4 
S AREA S-5 
0 AREA S-5 
~ AREA S-6 

•••• AREA S-7 
6 AREA S-8 
A AREA S-9 
X AREA S-10 
• AREA A 
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PLOT PLAN 
APPROXIMATE SAMPLING POINT LOCATIONS 

ECRA SAMPLING PLAN 

K E Y: 
ADRON- EAST HANOVER, N.J. 

~ MONITORING WELL INSTALLED PREVIOUSLY BY DAMES & MOORE 
BORING & SOIL SAMPLING LOCATION AT SUMPS AND SEPTICS 101 • 

X SEDIMENT SAMPLE AT VEHICLE MAINTENANCE BUILDING 
6 SEDIMENT SAMPLES AT CATCH BASINS 
• SOIL SAMPLE AT DRUM CLEANING AREA 
• SOIL SAMPLES AT DUMPSTER 
S WATER SAMPLE FROM STREAM/SEEP 
~ SOIL SAMPLE AT SOUTHERN PLANT ENTRANCE 
0 SOIL SAMPLE AT TEST PIT 102 
~ DRUM DISPOSAL AREA 

•••• SOIL SAMPLES FOR COMPOSITES ALONG PLATFORM 7 
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APPENDIX A 

FffiLD INVESTIGATION 

The field investigation was performed during the period of January 6 

through January 21, 1986 in accordance with the approved Sampling Plan. During the 

field investigation, eight borings were advanced to depths ranging from 11 to 54 feet 

below existing grade, 17 soil/sediment samples obtained, one water sample obtained 

and one field blank taken. 

Drilling services were provided by Environmental Drilling, Inc. of Mt. 

Arlington, New Jersey, using a Mobil Model B-61 hollow stem auger rig. Continuously 

sampled_ borings were advanced to final depths whereupon the borehole was backfilled 

with a bentonite cement slurry using the tremie pipe method. drilling was performed 

under the supervision of a Dames &. Moore geologist who logged all borings. Prior to 

startin·g drilling operations and in between each boring location, the drill rig and all 

downhole tools and equipment were steam cleaned to pevent potential cross contami

nation. Split spoon samplers used to collect soil samples were washed in a TSP 

solution and liberally rinsed with distilled water between each use. d...e.~ r\..,, .-... c t keel 
tJ 6=-

.. 
Soil samples were gently transferred from split spoons and stored in both 

laboratory provided glassware and clean sample jars. Samples were screened using a 

Foxboro Organic Vapor Analyzer, and on the basis of this screening, samples were 

selected for. analysis by Environmental Testing and Certification of Edison, New 

Jersey. Samples were stored in ice coolers until delivered to the laboratory. 

Additional soil sampling utilized clean disposable trowels. Soil and 

sediment was collected in the trowells and gently transferred into laboratory provided 

glassware. All sampling was performed by an experienced and qualified Dames &: 

Moore geologist. 

A water sample collected from the seep/stream passing through Area S-5 

was also collected. Sample containers wre carefully placed under the stream surface 

and allowed to slowly fill with water. Samples were then fixed with the necessary 
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preservatives. Disposable PVC gloves were worn during all sampling activities in order 

to prevent potential contamination of sample media. 

The ground surface elevation at each boring site was surveyed by Profes

sional Association on February 2 2, 1986. Water level elevations were recorded in all 

monitoring wells to the nearest .01 foot using a calibrated Soil Instrument electric 

water level indicator. In addition, Stevens Type F water level recorders were installed 

on Monitoring Well Nos. 1 and 4. Water levels were recorded continuously in these 

wells for approximately one week. 

~ Twenty test pits were excavated in the area between Murray Road and the 

plant's fence line. Excavations were performed by a backhoe and operator supplied by 

Adron, Inc., under the observation of a Dames & Moore engineer. The engineer 

located and logged all test pits as well as collecting a soil sample from test pit 

No. 102. 
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TABLE B-1 

SUIIIIABY OP A.MALYSIS 

GROUND WATER SAMPLES OBTADfBD 1M 1914 

AREA DBSIGNA110N B 

PPP/NORDA SlTB 

BAST HA.MOVEJl, NEW JERSEY 

ETC NYT ETC 
Parameter !!!.!.:! MW-1 M.!tl 

Priorit;:t Polllutant VolatUe Ornnic Com~ds 

Trichloroethylene BMDL 115 
Toluene BMDL < 10 

Methylene Chloride BMDL 25 

1,2-Dichloroethane 47 15 

Chloroform 26 51 

Carbon Tetrachloride 30 69 

1,2-Trans-Dichloroethylene 
, __ _....· 

BMDL 

Tetrachloroethane 34 

1,1,1-Trichloroethane BMDL 

Chlorobenzene 

Priorit;t Pol.h.ltant Acid Com2!!!!!!ds 

Pentachlorophenol 

Priorit;t Pollutant Base/Neutral Com~ds 

Di-n-octyl phthalate 

Diethyl phthalate 

Bls(2-ethylhexyl) phthalate 

Metals1 C;tanide and Phenols 

Antimony BMDL < 100 

Arsenic BMDL < 1 BMDL 

Beryllium < 3 

Cadmium < 3 

Chromium < 10 

Copper BMDL < 20 BMDL 

Lead < 25 

Mercury 0.1 

Nickel < 20 

Selenium BMDL 1 BMDL 

SUver · < 8 

Thallium <50 BMDL 

Zinc! BMDL 34 BMDL 

Cyanide, Total 28 < 20 < 25 

Phenolics, Total <50 < 2 <50 

~ 

1. Concentratiol'lll are In parts per bUllon (ppb). 

2. Results are from New York Testing Laboratories (NYT) and Environmental 
Testing <lc Certification (ETC). . 

3. *Tentatively Identified Compounds are those identified In "Plus 40" library 
search. Concentrations are estimated and not Integrated on the basis 
of injection of standard solutions • 

4. Oniy those compounds detected are listed.. Blank space indicates 
compounds not detected In that sample. 

5. See Figure 6 for well locations. 

6. Samples obtained and analyzed In 1984. 

ETC 
!!.!:! 

BMDL 

BMDL 

BMDL 

BMDL 

BMDL 

BMDL 

BMDL 

BMDL 

7.00 

< 25 

81 

NYT 
~ 

< 10 

< 10 

< 10 

30 

< 10 

< 100 

< 4 

< 3 

<3 

<-10 

< 20 

< 25 

0.3 

20 

< 1 
< 6 

<50 

24 

< 20 

< 2 

ETC NYT ETC NYT 
MW-4 MW-4 MW-5 MW-5 

BMDL 

< 10 

BMDL a BMDL 11 

51 95 

BMDL 

BMDL 24 

BMDL < 10 

BMDL < 10 

< 100 < 100 

BMDL < 7 .oo . 3 
·' 

3 < 3 

< 3 '< 3 

< 10 BMDL < 10 
< 20 < 20 
< 25 < 25 

0.4 0.2 

BMDL < 20 < 20 

3 2 

< 6 < 6 

< 50 BMDL < 50 

15 8 BMDL 50 

< 25 < 20 < 25 < 20 

<50 < 2 <50 < 2 
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TABLIIIH (-tlnnecl) 

TKlft'A'ftVBLY IDIDi"i'lPIBD AND 9UANTDIBD COMPOUHDS 

GROUND WATBil SAIIPLBS OBTAIIIED IH 1114 

A.R.BA DBBIONA'nOM 8 

PPPQ!ORDA SITB 

EAST HANOVER, MEW JEa8BY 

ETC NYT ETC 
Parameter M.!!:! MW-1 MW-2 

Tentativel:z: Identified Volatile Com~:!!:!!!!!d!l• 

Hexane 

2 Propanol 

1,1-GxyBisethane 

Ethyl Hexanol 

Trimethyl Benzene 

1,3-Dimethyl Benzene 

2-Butanone 

;. 2-Propanone 

2,2-GxyBispropene 

1-1, OxyBismethane 

Oxybisethene 

Tentativel:z: Identified Acid Com~ds· 

Cyclotetra Siloxane, Oetamethyl 

Pentyl Cyclopropane 

Dodecemethyl Pentasiloxane 

Dodecanoic Acid 

3 UnknOWIII 

Tetra Deeonoic Acid 

"tH-Purin-6-Amlne 
(2 Fluorophenyl) methyl 

Biphenylene 

2 Unknowns 16-41 
1,3,5,-Trlezlne-2,,4,6 
(1H, 3H, 5H)-Trlone, 1,3,5-Trlmeth 16 

Tentativel:tldentlfied Base/Neutral Coml!!!und!l• 

5 UnknOWIII 

1H-Indole, 2-phenyl-i-trimethyl sllyl 

Dloctylester Hexanediolc Acid 

5 UnknOWIII 

Benzoic Acid, 4-Methoxy, trimethylsilyl ester 

Dodecanoic Acid 

Hexanedioc Acid Dloctyl Eater 65 
Acetic Acid (amlnooxy) 29 
5 UnknOWIII 27-143 
6 Unknowns 17-66 
1,3-Dloxolane, 2 pentaclecyl 17 

NOTE& 

1. Concentratlo111 are In parts per billion (ppb). 

2. Results are from New York Testing Laboratories (NYT) and Environmental 
Testing ole Certification (ETC). 

3. *Tentatively ldenti!led Compounds are those identified In "Plus 40" library 
search. Concentrations are estimated and not Integrated on the basis 
of Injection of standard solutions. 

4. Only those compounds detected are listed. Blank space Indicates 
compowtds not detected In that sample. 

5. See Figure 6 for well locations. 

ETC 
MW-3 

308 

15-45 

93 

23 

239 

NYT 
~ 

7 

4 

20 

5 

310 

72 

4500 

ETC NYT ETC NYT 
M!:i MW-4 ~ MW-5 

36 

19 

1200 

14 

4 4 
470 1800 

125 

12 

16 

148 

216 

4D-90 

17 

35 

27 

21-85 

1033 

20 
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TABLE B-2 

SUMMARY OP ANALYSJS 

COMPOSITE NO. 1 SOU. SAMPLE 

AREA DESIGN A 'nON ~7 (PLATFORM 7) 

PPP/NORDA SITE 

EAST HANOVER, NEW oiBBSBY 

Parameter 

Priority Pollutant Volatile Compounds 

Chlorobenzene 

Methylene Chloride 

Tetrachloroethylene 

Toluene 

Priority Pollutant Base/Neutral Compounds 

Anthracene 

Fluoranthene 

Metals, Cyanide and Phenols 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Cyanide, Total 

Phenolics, Total 

~: 

Soil 
Composite 1 

2400 

BMDL 

194 

3230 

BMDL 

BMDL 

9.30 

1.00 

31 

28 

42 

BMDL 

20 

BMDL 

.90 

100 

< .so 
.60 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

1. Concentrations are in parts per billion (ppb) tmless otherwise 
noted. 

2. 

3. 

Results are from Environmental Testing & Certification (ETC). 

Only those compounds detected are listed. Sample analyzed for 
full priority pollutants with "Plus 40" library search. 

AIT.t\CHMENT ~ 
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IO'IIIIDY or AJIAL1'1111 

ICilA IMlPUIIO PLAJI 

.uBA D~IIATIO- !H, A 

AREA DI!SIGNA110N 

....!:L __!:!_ ...!:L 
SAMPLE IDEN111'1:A110N 

!!.:ill !!!!!! IY!!!' 
Prlorttz Pollutant Volatllo Coml!!!!!!!cll 

llothy- Clllorldo 11.1 BIIIDL 7T.T 
TolueM BIIIDL 

TontatiYO!I ldlfttln.d Volatile ComDCIUIIcll 

c-~ .m .m 
Tontatl,.lz ldentlftod Aold Coml!!!!!!!cll 

TotN~- .m .m 
Aile- • 
au-.. • 
2.UW.. .m 
llothyl I'll-
a.,..,. Aootlo Aold .. ......_.......-
IUnkDoWIW 

a- • 
211othylpel'l- .11) 

llothyleyalopontaM .Ill 
c,e~a~~- .Ill 
21111thyl-

20-.. • 
~~-

.11) 

TontatiYel;[ ld.,tlftod -£!! .. tNI ComDCIUIIcll 

Aile- • 
20-.. 
4 llothJI 2-Pontonano 

TotN~-

Allrano 

~ 

so-.. 
1~-

~-2~ 

Doe.- .m 
•o- • 
111-.a • 

CJ!!Iid! IIIII ,_ 
l'llonDIIa, TDtal .1 (""") .. 101 
c,ulde, TDtal •• (ppao) 2S 100 

Prtori!:J: ~ lllltalo 
Alltlmotlf liD liD liD 
Arlonle 2,101 lfD. 4,000 

8ef7IIIWII liD liD soo 
cadallull liD liD 701 
O.O.IIaa 21,101 liD 25,011 

Copper 11,101 liD 15,001 
Lnd BIIIDL ND 11,000 

IIIM'IIIIrJ liD liD liD 
Nloltel 24,000 liD lT,OOI 

SelonlwD BIIIDL liD 
sa- liD liD liD 
11WIIum BIIIDL BIIIDL BIIIDL 
Zinc TO,IOO 20 41,000 

.!2!!!' 
1. eoc-ntratlaal-111 111/11& (pw1a per blllloll). 

2. ............. * aompooM-~Ill IJiat _,... 

2.. • --oolllp!Uid t.ntatiYei:J ldooltlftod Ia W.., ...-, 

4. •(1) -t8e OOftiPOIIIId olio dlteeted Ia 111m*. 

s. Samploo AIIII1JSid for flll1 prlorltJ ~ trit11 "1'118 40" Ullrv7 _.., 

1. Rofor to ,..._ 2 11111111111111 Append~& 8 for ample ...,ationl. 

e 
j 
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TABL£3 

SUIIIIARY OP ANALYSIS 

ECRA SAIIPIDG PLAlf 

ARRA DESIGN A 'nONS 8=4. 8-8.8-9 AND 8-11 

ARE A DESIGNATION 

s-8 

s A M P L E IDENTIFIC AT I 0 N 

Q.!£_L SJ2Y!t N..mLM 

Priorit:z: Pollutant Volatile Com!!!:!!!!!dll 

Methylene Chloride 107 79.9 188 

Toluene 

Petroleum Hyc!rocarbons 

Tentatively Identified Volatile Com!!!:!!!!!dll 

Carbon Dlo:dde .(1) .<ll 
Unknown 

Methyl Methyl ethyl eyclohexane • 
Unknown 

~ 

1. 

2. 

Concentrations are In ug!kg (parts per bWionl unless otherwise noted. 

Blank space Indicates compound not detected In that sample. 

3. • denotes compound tentatively ldentlfled In library search. 

4. •(1) denotes compound also detected In blank. 

!£!!. 

181 

BMDL 

.(1) 

• 

5. Sample "NCB" analyzed for priority pollutant volatile compounds with "Plus 15" 
library search and petroleum hydrocarbons. Other samples analyzed for priority 
pollutant volatile compounds with "Plus 15" library search only. 

8. Refer to Table 1 for sample description and location. 

7. Refer to Figure 2 for sample locations. 

NCB 

148 

370 (ppm) 

.<u 

• 
• 

481 

33.4 

.<ll 

.-."T"'t"t\CHMENT .,n., 



l 
I. 

I 

I 
l 
! 

' 

\ 

TABLBt 

SUMMABY OP AHALYSII 

ECRA SAMPLING 

AREA DBSIGMA"nONS 8-1, 8-t AHD 8-3 

ADROM, EAST BAHOVER, MEW mBSBY 

ARE A D 

.-J:L .-J:L _!:L 

SAM P L 
Pleld 
~ ~ ~ ~ 

Priority Pollutant Volatile Compounds 

Benzene 

Ethylbenzene 

Methylene Chloride 21.8 18.0 143 

Toluene 

rentativel::t ldenti!led Volatile Compounds 

Unknown eC1) 

Unknown .(1) 

Unknown .u> 

Unknown 

Cyelohexene, 1-methyl-4-(1-methylethenyl) 

Carbon· dioxide 

4 Unknowm 

Alkane 

2-Prcpanone 

4 Unknowm 

1, 3, 3-tri methyl-2-o:rableyelo 
(2.2.2.) octane 

1,3,3-trimethyl-bleyelo 
(2.2.1) heptan-2-one 

1, 7, 7-trlmethyl-bleyelo 
(2.2.1) heptan-2-one 

3,3,5-trlmethyleyclo huanone 

~ 

1. Concentratlo111 are In ug/kg (pvu per bU.Uon). 

2. Blank space Indicates compound not detected In that sample. 

3. • denotes compound tentatively identified In library search. 

4. •(1) denotes compound a1ao detected In blank. 

5. Samples analyzed for priority pollutant volatile compounds with "Plus 15" 
library aearch. 

8. Refer to Table 1 for sample description. 

7. Refer to Figures 2, 8, 9 and 10 for sample locations. 

.-J:L 
E I D 

~ 

82.5 

• 
• 

ESIGNATION 

..J!:L .!:::!. ..J!:L s-2 ..JtL 
ENTIPIC AT I 0 N 

!ill!!! !:ll ~ 'ill.!:.ill ~ 

134 

229 

159 182 193 BMDL 171 

BMDL 3,110 

.u> .u> .<1> .cu 

• 
• 

• • • 
• 

• 

• 

• 
• 
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TABLBl 

BCRA SAIIPLDfG PLAN 

SAIIPLB SUMMARY 

ADRON,IRC. 

BAST BANOVEB, NEW JERSEY 

Samele Point Identification Area Desl~matlon Samele Descrietlon Samele Location 

.I Field Blank Water Sample for Quality Collected at Boring 108 
Assurance 

SB 10183 Area 5-1 SoU Sample at Sump Boring 101, 12-13 ft. below 

I_ 

Bldg. 25 grade 

SB 10283 Area 5-1 SoU Sample at Sump Boring 102, 9i-10 ft. below 
Bldg. 22 grade 

SB 10384 Area 5-2 SoU Sample at Septic Boring 103, 6-8 ft. below grade 
Tank Bldg 3 

SB 10484 Area 5-1 SoU Sample at Sump Boring 104, 9-9i ft. below 
Bldg. 27 grade 

;. B104 Area 5-2 SoU Sample for Septic Boring 104, 18-20 ft. below 
Bldgs. 23, 25 and 27 grade 

S-22 Area 5-2 SoU Sample for Septic Boring 105, 42-44 ft. below 
Bldgs. D and B-1 and grade 
Vehicle Maintenance Bldg. 

'- B106S9 Area 5-2 SoU Sample for Septic Boring 106, 16-18 ft. below 
Bldg. 11 grade 

B 107 -819 Area 8-2 SoU Sample for Septic Boring 107, 36-38 ft. below 
Bldgs. D and B-1 grade 

B 108 -s5 Area 5-3 SoU Sample from Plre Pond Boring 108, 9-10 ft. below 
grade 

DRC Area S-4 SoU Sample from Drum Drum Cleaning Area northeast 
Cleaning Area of Bldg 22, 2 ft. below grade 

SDUM Area 5-9 SoU Sample Below Southern Dumpster northwest of Bldg 22 
End of Dumpster 

NDUM Area 5-9 SoU Sample Below Northam Dumpster northwest of Bldg 22 
End of the Dumpster 

SCB Area s-a SoU/Sediment Sample from Catch basin north of vehicle 
Catch Basin Vehicle MainteniUIC!e Bldg along 

western plant boundary 

VM Areas-to SoU/Sediment Sample from Catch basin at 110uthem end of 
Catch Basin at Vehicle Vehicle MainteniUIC!e Bldg. 
Maintenance Bldg 

NCB Area_ s-a SoU/Sediment Sample from Catch basin north of fence 
Catch Basin comer at northwest comer 

of plant 

SLAWN Area A SoU Sample Grassy area near 110uthem 
entrance to plant. 

RSTRM Area 5-5 Water Sample from Seep entering wooded area 
Stream/Seep northwest of MW-5. 

TP102 Area 5-5 SoU Sample Test Pit 102 
8 feet below grade. 

~ 

1. Refer to PIIJure 2, 8, 9 and 10 for sample loC!ationa. 

2. Refer to Tables 2, 3 and 4 for results of chemical analysb. 



APPENDIX B 

DESCRIPTION OF PROCESSES RUN AT NORDA'S EAST HANOVER FACILITY 

Norda, Inc. supplies raw materials and other ingred
ients to customers in the flavor, fragrance and aroma 
industry. Descriptions of the processes run at its East 
Hanover plant are set forth below: 

1. RESALE AND REPACKAGING OF PURCHASED GOODS
Norda's commodities division purchases, and then resells 
ingredients used in the manufacture of flavors and fragrances. 
From time to time, it is necessary to repackage these 
materials. 

2. LIQUID/LIQUID BLENDING OF PERFUME AND AROMA 
CHEMICALS- By a process known as "compounding", Norda 
mixes various chemicals and essential oils at room temperature 
to produce the final product. 

3. EXTRACTION OF NATURAL FRUITS AND VEGETABLES
Norda extracts natural fruits and vegetables such as apricots, 
strawberries, blackberries and vanilla beans with isopropanol 
or ethanol. After the solids are separated by filtration, 
the ·alcoholic solution containing the flavor component is 
concentrated by distillation. The distillate is recovered 
and re-used in future extractions. 

4. DISTILLATION OF FLAVOR OILS- Norda purchases 
oils from extracts of orange, lemon, lime, grapefruit, 
spearment and peppermint. These oils are further purified 
and·"dewaxed" at the Norda facility by fractional distillation. 
The resulting products are either packaged and sold, or 
used to produce other flavor compounds. 

5. LIQUID/LIQUID BLENDING OF FLAVOR MATERIALS
This process is conducted in the same manner as described 
above for liquid/liquid blending of perfume and aroma chem
icals. The only difference in the :processes is the type of 
starting materials used. 

6. LABORATORIES FOR RESEARCH AND DEVELOPMENT AND 
QUALITY CONTROL- Norda operates several· .small laboratories 
whose primary function is to provide quality control data in 
support of the above processes. These laboratories also 
develop new formulations for Norda products. 

AITACHMENT £ 



APPENDIX B, CONT. 

7. HANDLING OF WASTE- Aqueous waste is generated 
at the Norda facility when equipment is washed before a change 
is made to a new process. This wash water is collected in sumps 
located near the manufacturing buildings. Thereafter, it is 
pumped to above-ground, indoor tanks for storage until itfu 
removed as nonhazardous waste. 

ATTACHMENT £ 



Tank 

APPENDIX 11 C11 

Reference Question 11A 

Description of Storage Tanks 

Material 
of 

Above 
or Below 

No. Caeacity Contents Construction Ground Age Location 

G-1 2,000 gal Regular Gas Steel B 11 yrs Yard 
G-2 2,000 gal Unleaded Gas Steel B 6 yrs Yard 

D-1 2,000 gal No. 2 Diesel Steel B 15 yrs Yard 

F-1 10,000 gal No. 6 Fuel Oil Steel B 22 yrs Bldg. 

F-2 .. 20,000 gal No. 6 Fuel Oil Steel B 12 yrs Bldg. 

F-3 10,000 gal No. 4 Fuel Oil Steel B 18 yrs Bldg. 

IPA-1 3,000 gal I so Propyl Alcohol Stainless Steel B 18 yrs Bldg. 

I PA-2 3,000 gal I so Propyl Alcohol Stainless Steel B 18 yrs Bldg. 

ST-1 7, 500 gal d'Limonene Steel A 15 yrs Yard 

ST-2 7,500 gal d'Limonene Steel A 15 yrs Yard 

ST -.3 20,000 gal d • Limonene Steel A 18 yrs Yard 

ST-4 20,000 gal d'Limonene Stee.l A 20 yrs Yard 

ST-5 12,500 gal d'Limonene Steel A 18 yrs Yard 

35 2,800 gal Vani 11 a Extract Stainless Steel A 35 yrs Bldg. 

36 2,800 gal Vanilla Extract Stainless Steel A 35 yrs Bldg. 

37 6,000 gal Vani 11 a Extract Stainless Steel A 19 yrs Bldg. 
45 10,800 gal Vanilla Extract Stainless Steel A 15 yrs Bldg. 

In addition to the above listed outside storage tanks, are storage tanks inside production 
buildings. These tanks are all of welded stainless steel construction and are hung from 
steelwork allowing them to be off the floor and easily inspected at all times. 

Number of Capacity 
Bldg. Tanks Range Products Age 

22 19 950 gal each Flavors/Extracts 26 yrs 
23 40 400 to 5,000 gal Flavors 19 yrs 
27 7 500 to 750 gal Perfumes 12 yrs 

-
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INSIDE DRUM STORAGE 

1. D&B Main Warehouse 
2. Bldg. 1 
3. Bldg. 6 
4. Bldg. 3 
5. Bldg. 25 Warehouse 
6. Bldg. 27 Warehouse 

;. 
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APPENDIX D 

Norda has retained Fairfield Maintenance Company 
to perform leak tests on all of its underground tanks. 
These tests have been performed, and Norda is awaiting 
receipt of the results. Based upon verbal communications, 
all of the tanks passed the petrotite test. 
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Material 

Aceta 1 de hyde 

Acetic Acid 

Acetic Anhydride 

Acetone 

Acetyl Methyl Carbinol 

Alpha Pinene 

Arnyl Alcohol 

Anisole 

Benzaldehyde 

Benzoic Acid 

Borneol 

Butyl Formate 

Butyr a 1 dehyde 

Butyric Acid 

Camphene 

Camphor 

Camphor Oil 

Caproic Acid 

Carbon Black 

Carbon Tetrachloride 

Chloroform 

Cymene 

APPENDIX E 

COMMERCIAL HAZARDOUS SUBSTANCES 

CAS Number 

75-07-0 

64-19-7 

108-24-7 

67-64-1 

513-86-0 

80-56-8 

74-41-0 

100-66-3 

100-52-7 

65-85-0 

507-70-0 

592-84-7 

123-72-8 

107-92-6 

79-92-5 

76-22-2 

8008-51-2 

142-61-1 

56-23-5 

67-66-3 

25155-15-1 

Note: HC = Fragrance Division 
HF = Flavor Division 
HX = Commodities Division 

Quantity Location 

89.29 lb. HF 

3, 5 38. 53 1 b. H F 

35.0 lb. Lab 

30.0 lb. Lab 

62.51 lb. HF 

1,294.56 lb. HC & HF 

6,375.42 lb. HC & HF 

112.88 lb. HX 

14,307.11 lb. HC, HF & HX 

50.22 lb. HC 

87.19 1 b. HC 

10.0 lb. HF 

367.36 lb. HC & HF 

1,015.28 lb. HC & HF 

317.09 lb. HC 

857.46 lb. HC, HF & HX 

1,312.57 lb. HC, HF & HX 

335.09 lb. HC & HF 

800.00 lb. HF 

10.00 lb. Lab 

30.00 lb. Lab 

508.90 1 b. HC 

ATTACHMENT _ ~~ 
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COMMERCIAL HAZARDOUS SUBSTANCES 
Page 2 

Material 

Diethyl Phthalate 

Dimethyl Disulfide 

Dimethyl Phthalate 

Di Pentene 

'"Ethyl Acetate 

Ethyl Alcohol 

Ethyl Amyl Ketone 

Ethyl Butyrate 

Ethyl Formate 

Ethyl !so butyrate 

Ethyl Lactate 

Ethyl Methacrylate 

Ethyl Propionate 

Hexano 1 

Hexylene Glycol 

Hydrogen 

!so Amyl Acetate 

!so Amyl Alcohol 

!so Butyl Acetate 

!so Butyl Alcohol 

!so Butyraldehyde 

Iso Propyl Alcohol 

Kerosene 

CAS Number 

84-66-2 

624-92-0 

131-11-3 

138-86-3 

141-78-6 

64-17-5 

106-67-3 

105-54-5 

109-94-4 

97-61-1 

97-64-3 

97-63-2 

105-37-3 

25917-35-5 

107-41-5 

1333-74-0 

123-92-2 

123-51-3 

110-19-0 

78-83-1 

78-84-2 

67-63-0 

8008-20-6 

Quantity Location 

8,240.32 lb. HC 

0.24 lb. HC 

405.23 lb. HC 

5, 101.30 1 b. HC, HF & HX 

4,026. 79 lb. HC & HF 

41' 99 7 . 55 1 b. HF 

44.28 lb. HC, HF & HX 

961.82 lb. HC & HF 

0. 34 1 b. HC 

35.26 lb. HF 

221.72 lb. HC, HF & HX 

2,639.00 lb. HF 

525.62 lb. HC & HF 

235.04 lb. HC & HF 

153.87 lb. HC & HX 

3,456.0 cu.ft. Lab 

139.16 lb. HF 

624.83 lb. HF 

79.44 lb. HC & HF 

87.00 lb. HF 

24.92 1 b. HF & HX 

29,345.74 lb. HC & HF 

613.56 lb. HC 
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Material 

Methyl Acetate 

Methyl Alcohol 

Methylene Chloride 

N-Amyl Acetate 

>.N-Butyl Acetate 

N-Butyl Alcohol 

N-Hexane 

Naphthalene 

Nitrogen 

p-Cresol 

Phenol 

Pinene 

Propionic Acid 

Saccharin 

Silver Nitrate 

Sodium·Hydroxide 

Styrene Monomer 

Terpinolene 

Turpentine 

Valeraldehyde 

Valerie Acid 

CAS Number 

79-20-9 

67-56-1 

75-09-2 

628-63-7 

123-86-4 

71-36-3 

110-54-3 

91-20-3 

7727-37-9 

106-44-5 

108-95-2 

1330-16-1 

79-09-4 

81-07-2 

7761-88-8 

1310-73-2 

100-42-5 

586-62-9 

9005-90-7 

110-62-3 

109-52-4 

Quantity Location 

44.00 lb. HF 

3,267.00 lb. HC 

21,322.78 lb. HF 

1,733.65 lb. HC & HF 

561.90 lb. HC & HF 

596.63 lb. HC & HF 

624.00 lb. HF 

0.64 lb. HC 

1,000.0 gal HC, HF & HX 

1.52 lb. HX 

1.07 lb. HC 

2 '446. 31 1 b. HC & HF 

338.30 lb. HC & HF 

4.21 lb. HC 

.05 lb. Lab 

2,450.00 lb. HF 

5. 74 lb. HC 

5,928.87 lb. HC 

11,400.70 lb. HC, HF & HX 

0.20 lb. HF 

73.90 lb. HF 

--~ 
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SOIL SAMPLING RESULTS AND CLEANUP 
PLAN RECOMMENDATIONS 

CELL NO. 4 EXCAVATION 
PPF /NORDA FACILITY 
EAST HANOVER, NEW JERSEY 

ADRON, INC. 

APRIL 7, 1986 

Dames&Moore 
CRANFORD, NEW JERSEY 
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6 Commerce Drive 
Cranford, New Jersey 07016 
(201) 272-8300 

April 7, 1986 

Ms. Dawn Pompeo 
Dept. of Environmental Protection 
Bureau of Industrial Site Evaluation 
Hazardous Site Mitigation 
CN-o28 
428 East State Street 
Trenton, New Jersey 08625 

Dear Ms.· Pompeo: 

Re: Soil Sampling Results and 
Cleanup Plan Recommendations 

Cell No. 4 Excavation 
PPF /Norda Facility 
East Hanover, New Jersey 
For ADRON, Inc. 

INTRODUCTION 

As discussed during our meeting at the East Hanover facility on March 18, 
1986, we are transmitting with this letter the finalized laboratory analytic r.esults of 
soil samples obtained from Drum Cell No. 4. In this letter we also discuss the cleanup 
efforts, soil sampling efforts and the analytic results which established concentration 
gradients for residual compounds in the excavation bottom and sidewalls. As 
requested, we review site hydrogeology and provide estimated costs for additional soil 
removal from the excavation. On the basis of this information we then provide our 
conclusions and recommendations for finalizing Cell No. 4 cleanup. 

CLEANUP ACTIVITY- CELL NO.4 EXCAVATION 

Removal Operations 

Drum removal activities at the site are complete at Cell No.4. Removal 
was conducted using backhoes, a vacuum truck, sump pumps and dump trailers as 
described in the Site Cleanup Plan. Approximately 1,400 drums, 43,000 gallons of 
perched water, and 1,000 cubic yards of backfill and contaminated soil have been 
removed during the excavation of Drum Cell No.4. Cleanup activities in the drum 
cell continued until all drums were excavated and natural soils were encountered and 
all perched water was evacuated from the excavation. The source of contamination, 
therefore, has been removed. 

SOIL SAMPLING AND ANALYSIS 

Soil sampling activities in Cell No.4 involved extracting 12 soil samples:. 
.. from the bottom and sidewalls of Cell No.4. These were composited and tested for a 
full priority pollutant scan and "plus 40" library search. Since these results showed 
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elevated levels in some compound groups, -distinct samples were analyzed to locate 
contaminant zones • .When "hot spots" were located, additional sampling was performed 

.. to 3.5 feet · into the cell sidewall and bottom to obtain contaminant gradient 
~information. These data were used to guide additional soil removal in the excavation 
sidewalls at the "hot spots". The details of this operation are presented in Appendix A. 
Copies of the laboratory reports are enclosed and the results of analysis summarized 
on T abies 1 through 4 and Figures 1 and 2. 

DATA EVALUATION 

Soil Concentrations 

....--:--. __ The data indicate that after removal of the contaminant source -drums, 
perched wate and backfill material- isolated pockets of soils with organic compound 
c ra 1ons in excess of ECRA alert levels remain in the excavation. The locations 
of these pockets were identified. Additional sampling at these locations showed that 
the concentration of identified priority pollutant compounds decreases dramatically 
from 1/2 foot depth to 3-1/2 foot depth into excavation bottom and sidewalls. The 
decrease in the concentration is approximately one order of magnitude or greater 
across the 3-1/2 foot distance. Visual observations made while sampling soils 3-1/2 
feet below the excavation bottom show that at this depth, soils appear very dense and 
hard with low permeabilities. Rain water in the excavation and test pits at bottom 
sample locations ponded and remained perched until removed with a vacuum tl;"uck. 
These observations confirmed the results of permeability testing which showed that 
these soils have a low permeability • 

Contaminant Characterization- Soil/Ground Water 

. The majority of the priority pollutant compounds detected in the soils from 
the excavation were not detected in the ground water. The only priority pollutant 
compounds identified in both the excavation's soils and in ground water samples 
obtained from onsite monitor wells are trichloroethylene, diethylphthalate, xylene, 
Bis(2-ethylhexyl) phthalate, methylene chloride, and toluene. The only priority 
pollutant organic compounds detected .in Monitor Well No. 2, located approximately 
200 feet downgradient of the excavation, are trichloroethylene and 1,2-Transdichloro
ethylene. These compounds were detected at trace levels in the water samples with 
the exception of trichloroethylene which was detected at 115 parts per billion. Water 
samples obtained in 1984 from on-site monitoring wells show that total priority 
pollutant organic contaminant levels range from 11 to 170 ppb in water. Eleven 
compounds found in the excavation soils including all base/neutral compounds identi
fied above detection levels were not detected in ground water samples: 

ATTACHMENT Y" 
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Priority Pollutant Organic 
Compounds Identified in Drum 
Cell No. 4 but not in Ground Water 

Benzene 
E thy !benzene 
1,2 Dichlorobenzene 
1,3 Dichlrorbenzene 
1,2 Diphenylhydrazine 
1,4 Dichlorobenzene 
Nitrobenzene 
1,2,3 Trichlorobenzene 
Phenol 
Dimethylphthalate 
Di-n-butyl phthalate 

• ) 

Dames & Moore 
:J« 

Priority Pollutant Organic Compounds 
Identified in Drum Cell No. 4 Soils 
and in One or More Ground Water 
Samples: (10) = maximum concentration 
in parts per billion detected in ground 
water samples. 

Toluene {10) 
Diethylphthalate (10) 
Trichloroethylene (10-115)* 
Xylene (tentatively identified 

(in library search) 
Methylene chloride (10-25) 
Bis(2-ethylhexyl)phthalate (10) 

*Review of DEP files indicates that 
trichloroethylene has been detected in 
many ground water samples collected 
throughout the East Hanover area. 

The total mass of residual priority pollutant volatile organic com
pounds in the first 3.5 feet of soil beneath the excavation is estimated to be 2! 
pounds. The total mass of base/neutral compounds in the first 3! feet of soil beneath 
the excavation is estimated to be 87 pounds. This is a small quantity. These quantities 
appear even less significant when compared with the approximately 1,400 drums, 
3,300,000 pounds of backfill and soil and 43,000 gallons of perched water removed 
from the excavation. 

Geohydrology 

Previously developed geohydrologic information and ground water quality 
data has been presented by Dames&: Moore in our report "Geohydrologic Investigation 
and Consultation, Norda, Inc. Manufacturing Facility, East Hanover, New Jersey", 
DecemQer 1984, and soil permeability data presented by Dames&: Moore in our report 
"Drum Area Geotechnical Investigation, Flavors &: Fragrance Manufacturing Facility, 
East Hanover, New Jersey, December 1985". Five monitor wells were drilled to 45 to 
72 feet. Soil borings were drilled to 13 to 17 feet and soil samples collected and 
tested to determine permeabilities. The tests provide evidence of relative impermea
bility of the upper soils. The site is underlain by relatively impermeable clayey soils 
which overlie glacial silty sands and gravels. The ground water surface is approxi
mately 42 feet beneath the bottom of the excavation and ground water flows to the 
southwest (see Figure 3). , 

During vertical transport and percolation of rainfall, it is likely the 
adsorption of organic compoun<i; on soil particles, horizontal movement and dispersion, 
and natural biodegradation will further reduce concentration levels of the compounds. 
In addition, the anticipated slow rate of infiltration recharging the aquifer in the 
future, estimated at 0.05 to 0.5 feet per year (assuming no perched water will 
accumulate in backfilled excavation), and dilution effects due to mixing of percolating 
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water with ground water will m1mm1ze any possible potential impact of residual 
compounds. Final landscaping efforts at the excavation site should include crowning 
the backfill with clayey topsoil to facilitate draining rainfall runoff away from the 
excavation. The crowning effort should extend from the fence east of the excavation 
to the pavement west of the excavation. 

SOIL REMOVAL 

It should be noted that subsequent to gradient sampling and locating "hot 
spots", approximately 1-1/2 feet of soil has been removed from the sidewalls of the 
excavation in the areas surrounding Sidewall Samples SW-3 and SW-5. It was these 
sidewall areas which sampling showed to have the highest concentrations or residual 

;. organic compounds. Therefore, existing contamination levels in these areas which 
were previously as high as 120 parts per million total volatile organics and 817 parts 
per million total base/neutral compounds has been reduced to approximately 41 parts 
per million volatiles and an estimated 40 parts per million base/neutrals. 

. Cost estimates for further soil removal from Cell No.4 range from $76,000 
to remove a one foot cut to $152,000 to remove a 2 foot cut from the sidewalls and 
bottom of Cell No. 4. These estimated costs do not include costs for post excavation 
sampling. This represents a very significant expenditure to remove the small amount 
of residual compounds in the soils. Details of the cost estimate are presented in 
Appendix B. 

CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions have been reached on the basis of the informa
tion presented in this letter: 

o The source of contamination - drums, perched water and backfill - have 
been removed from the excavation. 

o Residual concentrations of organic compounds are found in isolated loca
tions of the excavation. Tne pockets are of limited extent and remaining 
portions of the excavation are clean. 

o Total residual mass of volatile compounds and base/neutral compounds in 
the first 3.5 feet beneath the excavation are estimated at 2.5 pounds and 
87 pounds, respectively. This is a very small fraction of the total quantity 
of compounds already removed from the excavation. 

o In areas which were shown to have the highest levels of contaminants, the 
levels of residual concentrations in the soil decrease dramatically- by an 
order of magnitude or more - across the first 3.5 feet beneath and beyond 
the excavation bottom and sidewalL 

o Approximately 1.5 feet of sidewall soils around sample locations SW-3 and 
SW-5 has been removed subsequent to sampling, thereby reducing levels of 
residual contamination in the excavation. 

ATIACHMENT r:: 
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o Dense, relatively impervious soils surround the drum cell sides and 
bottoms. 

o The ground water surface is more than 40 feet beneath the excavation 
bottom. 

o It is anticipated that adsorption, dispersion, biodegradation, and dilution 
will minimize any potential impact of residual compounds. 

0 

0 

0 

Concentration of total priority pollutant compounds in ground water 
samples obtained in 1986 from on-site monitor wells were in the low part 
per billion range. 

Only 6 priority pollutant organic compounds found in the excavation 
bottom and sidewall samples were detected in the ground water. The 
concentration of these compounds in ground water is 10-115 ppb each or 
less. The other 11 priority pollutant compounds detected in the soil 
including all base/neutral compounds identified above detection limits are 
not detected in the ground water. 

Estimated cost to remove an additional one foot and two feet of sidewall 
and bottom soils from the excavation are $76,000 and $152,000, respec
tively. This represents a significant expenditure in light of removal efforts 
already extended to remove the vast majority of contaminant source in 
Drum Cell No.4. Incremental expenditures on remaining cells and drum 
removal areas would greatly increase site cleanup costs and not produce 
proportionate environmental benefits. 

In light of these conclusions, we believe that the removal in Drum Cell 
No.4 excavation is satisfactory. We recommend that the excavation be backfilled 
with compacted, clean borrow material and crowned with clayey topsoil. 

Should there be any questions or comments concerning this letter, please 
contac~ the undersigned. 

AOK/ke 
Attach. 

Very truly yours, 

DAMES &: MOORE 

~'1tt:~~ 
Project Manager 
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TABLE 1 

SUMMARY OF ANALYStS 

ADRON, INC., EAST HANOVER, NEW JERSEY 

Sidewall Bottom 

PRIORITY POLLUTANT VOLATILES 

Benzene 2.0 2.0 

Chlorobenzene 0.1 

Ethyl Benzene 7.0 0.5 

Toluene 3.0 2.0 

Dichlorobenzenes 0.6 56.0 

Total Xylenes 38.0 2.0 

Fluorotrichloromethane 0.2 

Methylene Chloride 0.2 0.3 

ACID EXTRACTABLES 

Phenol 9.0 

BASE/NEUTRAL EXTRACTABLES 

1, 2-Dichlorobenzene 12.0 

1,4-Dichlorobenzene 1.0 

Dimethyl phthalate 4.0 

Dlethyl phthalate 2.0 

1,2-Diphenyl hydrazlne 21.0 110.0 

Nitro Benzene 44.0 140.0 

METALS AND PHYSICAL CHEMlSTRY 

Pesticides and PCB 

Cyanide < 0.1 < 0.1 

Phenols (total) 0.59 15.2 

Cadmium < 2.0 <2.0 

Lead 7.3 6.7 

Arsenic 10.0 8.3 

Copper 35.0 35.0 

Mercury 0.08 0.11 

Selenium < 1.0 < 1.0 

Antimony "1.0 < 1.0 

Beryllium <2.0 < 2.0 

Chromium (total) <12.0 < 2.0 

Nickel 36.0 35.0 

SUver c2.0 < 2.0 

Thallium c20.0 <20.0 

Zinc 118.0 83.0 

Notes: 

Bottom QA/QC 

5.0 

0.3 

1.0 

39.0 

1.0 

12.0 

0.6 BMDL 

4.0 

3.0 

110.0 

49.0 

0.22 

8.7 

< 2.0 

10.4 

8.7 

31.0 

0.05 

< 1.0 

< 1.0 

<2.0 

<2.0 

24.0 

<2.0 

<20.0 

118.0 

1. Coneentratlons are In mg/kr (ppm). Blank space Indicates compound not found in 
that sample. 

2. Samples obtained from 4-6 inch depth Into sidewalls or base of excavation. 

3. See attached figure, Drum Cell No.4 Excavation, for sample locations. 

4. BMDL = Compound detected below method detection limit. 
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TABLE 2 

SUMMARY OP ANALYSIS 

CELL NO.4 

ADRON, INC., EAST HANOVER, NEW JERSEY 

Sldewal11 Sldewall2 Sldewall3 Sidewall 4 Sidewall 5 Sidewall 8 Bottom 1 Bottom 2 Bottom 3 ~ Bottom 5 Bottom 6 

VOLAnLE ORGANIC COMPOUNDS 

aenzeiit 
Etllylbtllhn_, 

Tuluane ·,1: 

Total Xytenes~ 

Pluorotrlchloromethane 

Methylene Chloride __ _ 

TOTALYOLA'MLES'• 

BASE/NEUTRAL COMPOUNDS 

· 1,2-Dichlorobenzene '1 

., 1i4'"DIC!hlorobenzene 

.1,2-DiphenylllydrazeiA 

Nitro benzene 

1,2,3-Trlchlorobenzene 

DI-n-butyl phthalate __ 

TOTAL BASE/NEUTRALS 

TOTAL PHENOLICS 

NOTES: 

0.5 

3.0 

2.0 

17.0 

" 21.5 ·. 

'1.0 

··ue.o?~ 

880.0' 

..• 1'1.01 

0.5 

20~1 .., 

. 5.0,. 

·ts.~ 

9.0B 

.,20 •• 

1. Concentrations are In mg/kg (ppm). Blank space Indicates compound not 
detected In that sample. The letter B denotes that compound also ColUid In 
blank. Compounds found In the blank are not Included In total. 

2. 

3. 

4. 

5. 

6. 

All data are as reported by Century Laboratories. 

Sidewall samples not analyzed Cor Total Phenolics • 

Samples obtained from 4-6 Inch depth Into sidewalls or base or excavation. 

See attached figure, Drum Cell No.4 Excavation, Cor sample locations. 

See Tables 3 and 4 Cor results or analysis or Sidewall 5, Bottom 2 and Bottom 4 
samples obtained at greater depths. 

0.2 

0.2 

1.3 

1.3 

.,,~,'\ 0.3 

2.4 

2.1 1.8 .2 

0.5 8.2 0.1 

8.0B 3.3B 

0.8B 

····• ." ·:tt,&! 0.3 

•••••• 36.0 5.0 BMDL 

~ll.IJ" 8.0 

'1.0 ··na·:e-a-
32.0 ··'flU~····~. 4111~0· 

2.0 

~B 

148.0 ' ·~ut;o• <5.0 ........ 
2.4 .38 2.2 3.1 180.0 <.01 

(~--... 

·-·-
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TABLE 3 

SUMMARY OF ANALYSIS 

CONCENTRATION GRADIENT 

SIDEWALL SOIL SAMPLE LOCATION SW-5 

CELL NO.4 

ADRON, INC., EAST HANOVER, NEW JERSEY 

SW-5 SW-5-1 SW-5-2 
4"-6" 1'4"-1'6" 2'4"-2'6" 

VOLATILE ORGANIC COMPOUNDS 

Benzene 0.5 0.1 0.3 

Ethyl Benzene e20.0 .,; CCKO 0.8 

Toluene ~.0 1.2 0.5 

Total Xylenes -<t95.0- 44.0 4.2 

Trichloroethylene 0.4 

Fluorotrichloromethane 9.0B 0.7B 16.1B 

Methylene Chloride 0.2B 

TOTAL VOLATILES <1120.5 .&<.41.3 4F6~2 

% total volatiles as 
compared with 4'-6" 
sample depth 100% 34.3% 5.1% 

NOTES: 

SW-5-3 
3'4"-3'6" 

4.5 

11.4B 

.:-4. 5 

3.7% 

1. Concentrations are in mg/kg (ppm). Blank spaces indicate compound not 
detected in that sample. The letter B indicates that compO\md also detected in 
blanks. Compounds found in the blank have not been included in total or percent 
to tal figures. 

2. 

3. 

4. 

All data are as reported by Century Labortories. 

See attached figure, Drum Cell No.4 Excavation, for sample locations. 

See Table 2 for results of sample analysis for all sidewall and all bottom samples 
from 4-6 inch depth. 
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SUMMARY OF ANALYSIS 

CONCI!NTRA110N ORADIENT 

CELL N0.4 

BOTTOM SAMPLE LOCA110Nsj:."J" AND H 
ADRON1 INC.1 I!AST HANOVER1 NEW JI!RSI!Y 

S.m21a Oelll:natlon and !2!2tll 

B·2 B-2·1 B-2-2 B-2-3 
~ -l!!::!:!:... ..!:!:.:!.:!!. .!!:::!!!. 

VOLA11LI! OROANIC COMPOUNDS 

Benaene 2.0 1.0 BMDL 

l!tllyl Banaana 

Toluene 1.1 1.1 1.0 BIIIDL 

Total Xrl•n• o.s 1.0 

Ptuorotriclllororaethana IJ.IB 31.111 

MatiiJiana Clllorld• ...h! 8MDL .. TOTAL VOLA11LI!S 4.1 2.2 •3.0 

'A Total Volatlla u 
compared witll 4-t• l&mple 
depth lOft 41'A ..... 
8ASI!/IIIUTRAL COMPOUNDS 

1,2-Diclllorabenuna 14.0 .0.3 

1,3-Diclllorabenuna 0.2 

1,4-Diclllorabenaena 21.0 

1,2-Dipii_,IIIJ<Iraalna 1.0 

Nltrabenuna 32.0 

1,2,3-Ttlclllorabenune 2.0 

Dlatllyl plllll&lala 0.2 BIIIDL 

DHM>utyl plllll&late 3.0B 

Bla-2-etllyl lluyl plllll&late 0.2 IIMDL 

TOTAL 8ASI!IH!UTRALS "' ••• .3 

.. Total BueiNMit .. la 
compared with H" l&mple 
depth lOft <.4 .. O.I'A 

.!!.Q!!!I 

1. Ccnoentntlorw an In mrlkl (ppm). BlaNc •- lftdlcala eompound DOt 
detected. in that •mpla. Tile !attar B lnclicata lllat oompcu~d a1ao fOWid In 
bla.._ Compounda found In lila blaM ara not lnohldecl In lila total 01' pe-nt 
total,. ..... 

2. All data .,. u reported by CanturJ Lalloratorla. 

S. Saa attacbed f~, Drum Call No. 4 llleavatloa, fOI' ample locatlorw. 

4. S.a Tibia I for NlllllJI of l&mpla anal)'lla for alllidewaU and all bottom iampla 
from 4-t lncll daplll. 

I. BMDL • Compound dateclad but below method dalaetloll Umlt. 

U.l8 

__:! BIIIDL 

••• 

elK 

0.2 

.2 

O.l'A 

Sam21a Daolll!!atlon and !2!2t11 
B-4 B-4-1 B-4·2 B-4-3 

~ -l!!::!:!:... l:!:.:!:!:. ~ 

0.3 o.s 8MDL 0.3 

1.4 0.3 

1.1 1.4 2.1 

1.1 1.0 IIIIIDL 0.1 0.1 

3.3B U.IB l.SB 1.SB 

__:! BMDL 

U.l 2.1 0.1 4.0 

10ft U.2 .. l.I'A U'A 

31.0 

1.0 

14 24 

uo 21.0 I I 

352 21.0 20 ao 

lOO'A ..... .. , .. ..... 
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Ms. Dawn Pompeo 
Dept. of Environmental Protection 
Bureau of Industrial Site Evaluation 
Hazardous Site Mitigation 
CN-Q28 
428 East State Street 
Trenton, New Jersey 08625 

Dear Ms. Pompeo: 

Re: 

6 Commerce Drive 
Cranford, New Jersey 07016 
(201) 272-8300 

March 4, 1986 

Data Submittal 
ECRA Sampling Plan 
ECRA Case No. 84294 
PPF/Norda 
East Hanover, New Jersey 
For ADRON, Inc. 

In accordance with Dames &. Moore's ECRA Sampling Plan dated August 
14, 1985, New Jersey Department of Environmental Protection (NJDEP) letter 
approval of the Sampling Plan dated December 5, 1985 and the Administrative Consent 
Order between Nord~ and NJDEP, we are submitting the results of analysis of samples 
obtained during implementation of the sampling plan at the PPF/Norda facility. The 
following areas identified in the Sampling Plan have been or are currently being 
investigated and sampled: 

Area Designation 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-8 · 

Description 

Three sumps used to collect and contain 
process wash water 

Seven septic systems 

Fire pond area south of Buildings D and 
B-1 

Dru:11 cleaning area located north of 
Building No. 22 

Fill area between Murray Road and the 
plant's northern fence line 

Disposal area along eastern fence line in 
which drums containing process 
materials were buried 

Building No. 1 and Platform No. 7 whit'' 
were damaged by historical fires 

Catch basins 

1 

1 

1 

1 

1 

v 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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S-9 

S-10 

S-11 

A 

B 

Dumpster 

Dames & Moore 
:e 

Catch basin at Vehicle Maintenance 
Building 

Fuel oil tanks 

Background soil quality area located 
near plant entrance from Route 10 

Ground water quality on-site 

The results of samples from Area S-7 and Area B were :;>resented to NJDEP 
in December 1984 in a report prepared by Dames & Moore entitled "Geohydrologic 
Investigation and Consultation, Norda, Inc. Manufacturing Facility, East Hanover, New 
Jersey". The remaining areas are currently. being investigated. Areas S-1, S-2 and 
S-3 were investigated by drilling eight borings and selecting samples from each for 
analysis. Logs of the borings showing the soils encountered, results of sample 
screening with a Foxboro Organic Vapor Analyzer Model128 and the samples selected 
for analysis are presented on Figures 2, 3 and 4. Sediment and soil samples were 
collected from Areas S-4, S-8, S-9, S-10 and Area A, using disposable trowels or hand 
auger. A water sample from a stream in Area S-5 has been collected and test pits will 
be excavated from which an additional soil sample will be collected. Sample analysis 
is being performed by Environmental Testing and Certification (ETC) of Edison, New 
Jersey. Sampling locations are presented on Figure 1. 

Dru:n removal efforts are ongoing in Area S-6 and soil samples will be 
collected from drum cell excavations are required by the Sampling Plan. Prior to 
implementing drum removal efforts, two test pits were excavated in the drum disposal 
area and 12 soil sa:nples were collected. Samples were collected at various depths and 
varying distances from the edge of drum cells and delivered to Century Laboratories 
of Thorofare, New Jersey for analysis of priority pollutant volatile organic compounds. 
The locations of these samples are shown on Figures 5, 6 and 7 and the results of 
analysis are sum :narized on Table 3. 

As indicated in his letter of February 26, 1986, Mr. David Reger of Stryker 
Tams &:: Dill advised the Bureau that the results of all laboratory data are not 
currently available. Specifically, chemical data from a soil sa:nple in Area S-5, data 
from priority pollutant metals analysis from the water sample in Area S-5, and 
finalized data from a soil sample ·in Area A have not yet been received from the 
laboratory. The -schedule for investigation in Area S-5 was revised to allow for review 
of geophysical data secured for this area. ETC did not filter the water sample for 
metals analysis which was obtained in Area S-5 and subsequently this sample needed to 
be recollected and analyzed. Preliminary laboratory results for the sample from 
Area A have been presented. As additional data and finalized laboratory results 
become available, they will be forwarded to you. 

The results of laboratory analysis for samples obtained during this investi
gation are presented in Tables 1 and 2. Table 1 identifies the sample designation, 
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laboratory performing analysis, sample description and sample location. Table 2 
summarizes the results of analysis for which data are currently available. 

In addition to the tabulated data included with this letter, we have 
enclosed complete copies of all laboratory· reports for submittal to NJDEP. The 
reports contain quality assurance and quality control information which cannot be 
presented on the tables. 

With respect to the chemical information obtained from the sampling, all 
but one soil sample analyzed by ETC contained priority pollutant volatile organic 

;. contamination levels below ECRA cleanup levels of 1 ppm. The sediment sample from 
the northern catch basin contained total petroleum hydrocarbon levels of 370 ppm. It 
was planned to analyze the sediment sample from the vehicle maintenance building's 
catch basin for volatile organic compounds with plus 15 search and total petroleum 
hydrocarbons. However, the catch basin barely contained enough sediment to allow 
for volatile compound analysis and, therefore, the petroleum hydrocarbon testing could 
not be performed. 

Low levels of methylene chloride were detected in several samples 
analyzed by ETC. Tetrachloroethene was also detected in the plus 40 scan for the 
water sample fro~ Area S-5. We discussed this with the laboratory and were informed 
that methylene chloride at the levels which were detected in the samples, may be 
attributable to concentrations of this solvent in the ambient air at the laboratory. The 
tetrachloroethene is attributable as a compound also introduced at the laboratory as 
part of the extraction process. We have attached to this letter, a letter from ETC 
which states this information. 

Three of the 12 soil samples obtained from test pits excavated at the drum 
cell deposits contained priority pollutant volatile organic compound concentration 
levels which appeared to exceed. ECRA cleanup levels. However, the compound of 
potential concern, fluorotrichloromethane, was also detected in the trip blank and 
;nethod blank, indicating that the source of this compound is not the sample media but 
is likely to be an outside source. Soil samples obtained from these test pits excavated 
in the immediate vicinity of and immediately adjacent to drum cells ~os. 1 and 4 are 
free of priority pollutant volatile organic contaminants. 

We are presently preparing a report which thoroughly addresses the site 
conditions and if necessary, will present any additional cleanup plans which may be 
required. 

The following tables, figures and attachments are included with this letter: 

Table 1 

Table 2 

Table 3 

Sample Summary 

Summary of Analysis- ECRA Sampling 

Summary of Analysis, Test Pit Samples at Drum Cells 
Nos. 1 and 4 
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Figure 1 

Figures 2 
through 4 

Figure 5 

Figure 6 

Figure 7 

Attachment 

Plot Plan 

Logs of Borings 

Test Pit Locations 

Test Pit, Cell No. 1 

Test Pit Cell No. 4 

Letter from Mr. Ken Baker, ETC 

If there are any questions or comments, please contact the undersigned. 

AOK:jp 

Attachments 

Tables 1 through 3 
Figures 1 through 7 
Letter from :'vlr. Ken Baker, ETC 

cc: Mr. Louis Amaducci, ADRON 
Mr.. Robert Amaducci, ADRON 
Mr. William Amaducci, ADRON 
Mr. David Reger, Stryker Tams & Dill 

Very truly yours, 

DAMES & MOORE 

~ u l~~ ):;. ~ '"fiJVL-
Anthony 0.; aufman ~· 
Project ~'lti ger 
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SamE!Ie Point Delllmatlon 

Field Blank · 

SB 10153 

SB 10253 

SB 103S4 

SB 10494 

B104 

'-B-22 

B106S9 

B 107-519 

B 108-S5 

DRC1 

SCUM 

NDUM 

SCB 

VM 

I'ICB 

SLAWN 

RSTRM 

.e TABLE 1 

ECRA SAMPlJNO PLAN 

SAMPLE SUMMARY! 

ADRON, INC. 

EAST HANOVER, NEW JERSEY 

Perform!!![ Anal:,:sts2 Sam21e DescriE!tion 

ETC Water Sample tor Quallty 
Assura nee 

ETC Soil Semple at Sump 
Bldg 25 

ETC Soil Sample at Sump 
Bldg 22 

ETC SoU Semple at Septic 
Tank Bldg 3 

!TC SoU Semple at Sump 
Bldg 27 

ETC SoU Sample Cor Septic 
Bldgs 2 3, 25 and 27 

ETC Soil Sample for Septic 
Bldgs D and B-1 and 
Vehicle Maintenance Bldg. 

ETC Soil Semple for Septic 
Bldg 11 

ETC Soil Sample Cor Septic 
Bldgs D and B-1 

ETC SoU Semple from Fire Pond 

ETC Soil Semple from Drum 
Cleaning Area 

ETC Soil Semple Below Southern 
Fnd of Dumpster 

ETC Soil Semple Below Northern 
Fnd of the Dumpster 

ETC Soil/Sediment Semple from 
Catch Buln 

ETC SoU/Sediment Semple from 
Catch Buln at Vehicle 
Maintenance Bldg 

ETC SoU/Sediment Semple from 
Catch Basin 

ETC Soil Semple 

ETC Water Sample from 
Stream/Seep 

SamE!le Loeation3 

Collected at Borin( 101 

Boring 101, 12-13 tt. below grade 

Boring io2,9i-10 tt.belowgrade 

Borin( 103, 6-1ft. below grade 

Sorfnr 104, 9-H tt. below grade 

Boring 104, 11-20 Ct. below grade 

Boring 105, 42-44 ft. below crade 

Borinr 106, 16-18 ft. below crade 

Borill( 107, 38-38 ft. below cr&de 

Borinr 108, 9-10 rt. below grade 

Drum Cleaning Areanortheutof 
Bldg 22, 2 ft. below grade 

Dumpster northwest of Bldg :Z 

Dumpster northw•t of Bldg 22 

Catch basin north of vehicle 
Vehicle Maintenance Blcli eJo~ 
western plant bo~mdary 

Catch basin at southern end of 
Vehicla Maintenance Bldg. 

Catch basin north of fence 
comer at northwest comer 
ot plant 

Grassy area near southern 
entranee to plant. 

Seep entering wooded area 
northwest of MW-5. 
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e TABLE 1 (continued) 

·-

S&mele Point Desll!!ation Perform!!!! Analisis2 Samele Descrletlon 

Method Blank CL Method Blank 

Trip Blank CL Trip Blank 

Sample It. CL SoU Sample 

Sample 14 CL SoU Sample 

Sample 15 CL SoU Sample 

Sample 18 CL SoU Sample 

Sample 19 CL SoU Sample 

Sample Ill CL Soil Sample 

Sample 113 CL SoU Sample 

.. 
Semple 114 CL SoU Sample 

Sample Ill CL Soil Sample 

Sample US CL Soil Sample 

Sample 121 CL . SoU Sample 

Sample 122 CL Soil Sample 

Borrow Pit CL Soil Composite !rom 
4 loeations 

~ 

1. Summary of samples !or which laboratory data hu been reeelved by 
2/28/88. 

2. ETC=Envlronmental Testing & Certilicatlon, Ecllson, New Jersey 
C~ Century Laboratories, lnc., 'nloro!are, New Jersey 

3. Refer to Figure 1 !or loeatlon of samples analyzed by ETC and to 
Figures 5, 6 and 7 !or loeation o! samples analyzed by CL. 

4. See Tables 2 and 3 !or results o! chemical analysis. 

e 
Sample Loeatlon3 

Trench at Call 14, 3 ft. below 
· · "rffde, 1/2 Ct. from drum deposit 

' 

Treneh at Call 14, 3 ft. below 
rrade, ll !t. from drum deposit 

Trenah at Call 14, 3 Ct. below 
grade at side o! call deposit 

Trench at Cell 14, 3 !t. below 
rrade, 1l ft. from drum deposit 

Trench at Cell 14, 8 ft. below 
i"&de, 2 Ct. from drum depoat 

Trench at can 14, 5 !t. below 
i"&de, 2 l ft. lrom drum depoli t 

Trench at Cell 11, 8 !t. below 
grade, U Ct. !rom drum deposit 

Trench at Call 11, 8 ft. below 
grade,10l ft. !rom drum deposit 

Trench at Cell 11, 5 !t. below 
grade, 1/2 Ct. !rom drum deposit 

Trench at Call 11, 8 ft. below 
i"&de, 15 !t. !rom drum deposit 

Trench at Cell 11, 3 !t. below 
rrade,12. ft. lrom drum depolit 

Trench at Can 11, Ti !t. below 
rrade, 1/2 Ct. !rom drum depoeit 

Bonow Pit/Sand and Gravel Quarry 
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TABLE I 

SUMMARY OP ANALYSlS 

ECRA SAMPIJNG 

ADRON, EAST HANOVERz NEW JERSEY 

Area 
_tl_ 

Field 
J!!!.!!!5... S8 1 0 I 53 

Priority Pollutant Volatile CompoUnds -

Benzene 

Ethylbenzene 

Methyl;me Chloride 

Toluene 

Terltatively Identified Volatile Compounds 

Unknown 

Unknown 

Unknown 

Unknown 

21.6 

Cyclohexene, 1-methyl-4-(1-methylethenyll 

Carbon dioxide 

Unknown 

Unknown 

Unknown 

Unknown 

Alkane 

2-Propanone 

Unknown 

Unknown 

1,3,3-trimethyl-2-oxablcyclo 
(2.2.2.) octane 

1,3,3-trimethyl-bicyclo 
(2.2.1) heptan-2-one 

1, 7, 7-trimethyl-bicyclo 
(2.2.1) heptan-2-one 

3,3,5-trimethylcyclo hexanone 

Unknown 

Unknown 

~: 

Concentrations are In parts per billion (ppb). 

See last page of Table 2 for complete notes. 

Area Area 
_1!:!_ 2:!._ 

~ S8103S4 

18.0 143 

.u> 

AREA DESIGNATION 

Areas Area Area Area Area Area 
5-1, S-2 __!:L. ..tl. _J!:L 5-2 _!:L 

SAMPLING POINT 

S8104S4 ~ !:!! 810659 8107-519 ~ 

# 

134 

229 

159 162 193 BMDL 171 

62.5 BMDL 3,110 

• 
• 

.<ll .<ll 

• • 
• 
• 
• 
• 

• 
• 
• 

• 

• 

• 
• 
• 
• 
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Priority Pollutant Volatile Compounds 

Methylene Chloride 

Toluene 

Petroleum Hydrocarbons 

Tentatively Identified Volatile Compounds 

Carbon Dioxide 

Unknown 

Methyl Methyl ethyl cyclohexane 

Tentatively Identified Acid Compounds 

Hexane 

3 Methyl Pentane 

Unknown 

Methylcyclo Pentane 

Unknown 

Cyclohexane 

3-Methyl hexane 

Tetrachloroethene 

Unknown 

Unknown 

Alkane 

Alkane 

Methyl Phenol 

Unknown 

Unknown 

Unknown· 

Unknown 

Benzene acetic acid 

Benzene propanoic acid 

Unknown 

Unknown 

~: 

Concentrations are in parts per billion (ppb). 

See last page of Table 2 for complete notes. 

TABLE 2 (eoatlnued) 

Area Area Area 

~ -1!:!... -1!:!... 

DRCL ~ NDUM 

107 79.9 166 

.cu .cu 

• 

AREA DESIGNATION 

Area Area Area Area Area 
.!::!.. s-8 !:12. _A_ ~ 
SAMPLING POINT 

SCB NCB .YM.. ~ ~ 

181 148 481 77.7 BMDL 

BMDL 33.4 

370 (ppm) 

.(1) .(1) .cu .cu 

• 
• 

.cu 
• 

• (1) 

• 
• cu 
• 

• cu .cu 
• 

.cu 

.(1) 

.ell 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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.. e TABLE 2 (continued) 

AREA DESIGNATION 

Area Area 
.§.::!.. ..!:L 

Area 
..!:L 

Area 
s-B 

Area 
s-s 

SAMPLING POINT 

~L 

Tentatively Identified Base/Neutral Compounds 

4-methyl 2-pentanone 

Unknown 

Tetra~oroethene 

Unknown 

Unknown 

Alkane 

·Unknown 

Alkene 

Unknown 

"' Phenolicst Total 

Cyanide, Total 

Metals, Cyanide and Phenols 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Cyanide, Total 

Phenolics, Total 

~: 

SCB NCB 

1. Table 2 presents currently available data. Additional data Cor sample 
RSTRM and SLAWN and !rom Area S-5 are. forthcoming: 

2. Concentrations are In ug/kg (parts per billion) unless otherwise noted. 
Blank spaces indicate the compound was not detected In that sample. 

3. Sample NCB analyzed Cor Priority Pollutant Volatile Organic Compounds 
with +15 search and Total Petroleum Hydrocarbons; samples SLAWN and 
RSTRM analyzed for Cull Priority Pollutant compounds with +40 search; all 
other samples analyzed Cor Priority Pollutant Volatile Organic Compounds 
with +15 search. 

4. Data Crom sample SLAWN are preliminary. 

5. • denotes compound Identified in +15 or +40 search. 

6. •(1) denotes compound also Identified in blank. 

7. 

8. 

SMDL = Below Method Detection Limit. 

See Table 1 Cor sample description. See Figure 1 and boring logs Cor 
sample location. 

Area 
.!t!! 

Area 
_A_ 

4,000 

500 

700 

25,000 

15,000 

15,00il 

17,000 

BMDL 

·48,000 

< 500 

< 100 

Area 
..!:!.. 

• 
• 
• 
• 
• 
• 
• 
• 
• 

<50 ug/ml 

< 25 ug/ml 
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TABLE 3 

SUMMARY OF ANALYSIS 

TEST PIT SAMPLES AT DRUM CELLS NOS. 1 AND 4 

AND BORROW PIT 

s A M p L E N 

2 4 5 8 9 11 13 

Fluorotrichloro .6 1.0 3.4 3.1 
methane 

NOTES: 

1. Concentrations are in mg/kg (parts per million). 

2. Samples analyzed for Priority Pollutant Volatile Organic Compounds. Only 
those compounds detected are noted. Blank spaces indicate compound not 
detected in that sample. 

3. 

4. 

5. 

Fluorotrichloromethane was detected in trip blank and method blank, 
indicating an outside source of this compound. 

See Table 1 for sample description. See Figures 5, 6 and 7 for sample 
location. 

No Priority Pollutant organic compounds detected in borrow pit soil sample 
composite. 

u M B 

14 

E R 

16 18 

.6 

21 22 Borrow Pit. 
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PLOT PLAN 
APPROXIMATE SAMPLING POINT LOCATIONS 

ECRA SAMPLING PLAN 

K E Y: 
AD RON - EAST HANOVER, N.J. 

~ MONITORING WELL INSTALLED PREVIOUSLY BY DAMES & MOORE 
105 e BORING & SOIL SAMPLING LOCATION AT SUMPS AND SEPTICS 

X SEDIMENT SAMPLE AT VEHICLE MAINTENANCE BUILDING 
~ SEDIMENT SAMPLES AT CATCH BASINS 
• SOIL SAMPLE AT DRUM CLEANING AREA 
• SOIL SAMPLES AT DUMPSTER 
S WATER SAMPLE FROM STREAM/SEEP 
~ SOIL SAMPLE AT SOUTHERN PLANT ENTRANCE ATTACHMENT G 

DAM···~· 



~------~--------------

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS 

UNIFIED SOIL CLASSIFICATION SYSTEM 

DAMES 8 MOORE 
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1.0 INTRODUCTION 

Norda, Inc. is currently negotiating the sale of their flavors and fragrances 

manufacturing plant located in East Hanover, New Jersey. As part of the divestiture 

proceedings, Norda contracted with Dames x Moore to perform a geohydrologic study 

and provide consultation and technical assistance to Norda and their legal counsel to 

comply with the New Jersey Environmental Cleanup Responsibility Act (ECRA). 

In addition to determining the overall hydrogeologic regime of the study 

area, a primary effort of Dames &: :.Vloore's on-site geohydrological study concentrated 

on areas suspecteqtoc_c_ontain pr9c;_es~ wastes from the plant operations • .ii'hese'stiS;ect:l 

~~~ii~1t'ti~~~~$ktf~B+~ri~~g[;'y~'J·1{~~1faffi~ged't>iiildiiig5;-a·· tm ·area at __ the property's·· 
·------· ~, •. , .... , ·----.-~--"·'·- '"'_ ............. - ... . I .. - - ... . . . . ' 

:!K~~h~"f.~:_!?§@difri_cont8.infrig constrt!c~t9~. rubbl~ .. Si1<:I. q~c-~io_nal :drurrt~f-~.f~~mer drnm'7 
-'f':?('-. ·- .. ·-··-······-.. ---.-------...--........... ----~-- ... -~----- ·------~---··.- ....................... ------· ........ -- ----------. ····-····•· ..... -.--•• --, ••• -----·-··'-~-.--·~t-
7;i;diSposaJ. ___ area • compriSing =-~---... ~.ea .• ;~PP~~-~~~1ely.;~:30_ x.5.00 ~,t_~~£~::.Into_.:.wh~ch:c':§_eve_~~j 

.• -- ...... -----~-· ---.: .;;:~-;:.:...-·: ~:.:.:p. - ....... ..._....~~.:rc-...--.:---·· .. ~~ !'~"':~.-:-:-:::---:... ........... -·~ .. ------- ~-~:._:...:.:_::~::2:::.:::::.:~~: :: :~:::.:::.=-~--
IP~E~~9l:.~~~lls. qf.9rums _were deposited abo~(J9 )eB.£~--~~:>.~,#The _drum~ .are .. r~ported . 1 
t~9.-~9ljt~Afi>~iiii8rily~process"'wastes_·a.na· poss1bli9lher"rriafer'18.I."'·_:·f 

1. 

2. 

3. 

4. 

5. 

6. 

The purposes of Dames&: Moore's investigation were as follows: 

Investigate stratigraphy and geohydrologic conditions on the site, including 

ground water quality. 

Evaluate the extent and conditions of buried drums. 

Evaluate soil conditions in the drum disposal area. 

lnvestigate the thickness and physical/chemical characteristics of fill 
placed on the northern boundary of the site. 

Establish ground water quality in the fill area. 

Evaluate the soil chemistry in the fill area and in the sites of two burned 

buildings. 

The scope of work involved in this ongcing project included; 1) a review of 

existing hydrogeological data pertinent to the study site area; 2) a magnetor.teter 

1 ,~;)mes .Jc ~.1oore 
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survey of the drum disposal areas to locate drum deposits; 3) excavating and logging 

exploratory test pits to evaluate soil conditions, to verify the magnetic survey 

interpretations, and to expose drums for visual inspection; 4) drilling five exploratory 

borings and installing ground water observation wells in each; 5) sampling and analysis 

of ground water, soil, and waste matrix samples. 

Based on an analysis of data from site explorat~ons, estimates of the 

quantity of material and number of drums for removal were developed. Preliminary 

cost estimates for the removal project were then developed considering site specific 

project plans and unit costs provided by three experienced remedial action con

tractors. 

2.0 SITE BACKGROUND 

The Narda plant site, located at 140 N.J. Route 10, occupies approximately 

11 acres in East Hanover, :.Vlorris County, New Jersey (Figure 1). The property 

boundaries ·roughly define a rectangle whose long axis runs approximately North-South. 

The site is situated between Route 10 and Murray Road in a commercial section of 

East Hanover. The site is bounded on the east by a drum recycling company, on the 

west by the Ramada Inn Motel and a golf driving range, on the north by ~urray Road 

and a warehouse complex, and on the south by Route 10. 

The facility is an active flavors and fragrance manufacturing plant which 

supplies raw materials and other ingredients to its customers in this industry. Existing 

structures on-site include several buildings which consist of storage, maintenance! 

administrative, laboratory and processing facilities. In addition, both above ground 

and below ground tanks existing on-site hold petroleum products and process materials. 

Petrotite leak tests are being performed on all underground tanks by Fairfield 

Maintenance Company. The majority of the plant site is paved with asphalt or covered 

by buildings. Unpaved, grass-covered areas are found along the eastern fence line, 

along the west side of the entrance drive from Route 10, along both sides of the 

northern fence line, extending to :.\1urray Road. A small off-site retention pond used 

to collect rainwater from adjacent property to the west is located near the northwest 

fence corner •• 1f~~;B~~f~~t:~~~1f~t~at~E15"8IS~h~g~d · through)(W~J.t;,!§~~~,-~~-~~£~9k>. ·; 
.s.whi~_h i~:~~oritlw~t·of;ihe :pJarii's ,.p.rc9~~ty~ -~j{orCia·ila.s··ii NJPDEs __ permit ror.:thisl 
~~tirge~~ ~] ---···-· ···- "···· '--~~-~~"'·---·. 

0 
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• 
Process activities at the plant consist of resale and r~pac!<aging; blending 

of flavor and fragrance ingredients including essential oils, and extracting and 

distilling natural fragrances and flavor materials. In addition, flavors and fragrances 

research and development are conducted on-site. 

Two historical fires damaged buildings at the site. Liil:i'9'4i;'2a.jire ·:f' 
i9~~1fy~~~~~~Ui.l~in~fw'fil~fi1i~l:~G~9.~~ii~~J_g§;_~P~~~:AP.:d -eslei!1iiil __ 9_il$:;~;:riliS- t>Ui1diilg--w&t~ 
~sjtua!~<:feastof ex1SHI1g"building No~ 3 and the' conc_rete·pad on .wllich it ·wasbuift still 
Y-•~·----• · ' ... , --..... , ,.,. ,. ~-· . •1•0:.' • ... ~. ~.":c··-~·:--c: .,-.. ,, ;~ ...... .-,.••.~- ... -..· - ... ~..,;_., .. ,,.. •... ..,.;;,••, ~-··,:.;.;ft ~.-..- . _ _.., .. -~ • • "«>~ • ·• • -~-
,.o"''JI"_,..,.._..y·~-··"" ..... "':'~_-r"'"":"'.'".--~-·.1•""_.,.'"•1"~.>-~;""-''' ... ......, -·:;··c ~- •'·' ···~·- •• ~- ·---, .•• , .• , .• ··-:- .•r,····•·-.:.• •• ••• , ,, ., • .. , . . , .,, . . " .· .. , • . . , ·-· , . ···•· ·• • ~ 
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In the early 1960's, construction rubble and scattered drums reported to 

contain hard residues and still bottoms from process activities were backfilled in the 

area lying between Murray Road, the northern fence boundary. Additional baekfilling 

of this area utilized natural, surficial clays removed during construction on adjacent 

properties. 

At about the same time, drums, reported to contain process waste and 

aromatic still bottoms were buried in the area between the eastern parking lot and 

eastern fence boundary: Additional drums were buried in an area east of this fence 

line.· The drums were deposited in the clay layer which constitutes the surficial soils 

found at the site. On site clayey soils were used as backfill during drum burial. 

3.0 REGIONAL SETTING 

3.1 GEOLOGIC CONDITIONS 

The eastern one-third of Morris County, in which East Hanover is located, 

lies in the Piedmont Physiographic Province. Climate of this province is classified as 
'j -~ • ' 

continental. 
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• The Narda site overlies the Triassic Brunswick Formation, a geologic unit 

consisting of shales and sandstones, the uppermost member of the Newark Group. 

Glacially derived tills, sands, gravels and clays overlie bedrock. 
~.:.,.-.,~ .·. . ·' ' . . .. 

The province is characterized as a region of low-lying plains and gently 

sloping hills with occasional basalt ridges. Altitudes are on the order of 200 to 400 

feet above mean sea level. Present day physical features and topography are primarily 

the result· of Pleistocene glacial episodes with the most recent episode, Wisconsin 

Glaciation, having created the features which are currently most visible. 

A terminal moraine extending northwest through Morris County is the 

largest glacial feature in the area. The moraine marks the southernmost extent of the 

Wisconsin glacial advance. Narda is bounded to the south and west by the moraine 

which passes through the towns of Chatham, Livingston and Morristown (Figure 2). 

During the Pleistocene Glaciation, channels cut in the existing surface by the Passaic 

River drainage system served as conduits through which limbs of the glacier passed. 

As a result of the glacial advance, these ancient river channels were filled with coarse 

sands and gravels that today serve as primary aquifers in the area. Figures 3 and 4 

depict the location of these buried valley aquifers and a north-south geologic cross 

section through the southern part of the East Hanover valley. 

As the glaciers retreated, meltwater from the ice mass was trapped by the 

relatively impermeable moraine. Water which collected formed Glacial Lake Passaic 

whose existence is marked by fine clays and silts that mantle the area today. This 

geologic history resulted in the subsurface conditions seen in the area today: 

extensive clays and silts of low permeability overlying permeable alluvial de;;>osits in 

glacial valleys overlying bedrock. 

3.2 REGIONAL WATER RESOURCES 

3.2.1 Regional Water Production Wells 

Wells which draw water from the coarse valley fill deposits in the East 

Hanover area are reported to have prolific yields. Additional wells which are screened 

in the underlying shale bedrock are able to draw substantial volumes of water from 

fractures in the shale. Several wells within approximately one-half mile of the Narda 

4 ~-rtt"S ' . ~ -..-,~.,. () __, 
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facility have reported yields of between 50 and 650 gallons per minute. Locations of 

these nearby production wells are shown in _Y,igure 5. Well specifications are listed in 

Table 1. 

3.2.2 Regional Water Qualitv 

.tBotli~miiiilcipar~SliCi~riv·a:ie~water.-~weiiS .. ili--E:asi.:iianov·er ·riave-·&een .. testea·? 
i\>Y.~·a.u:tliorities~J9~:~"th~·:i>resenc~.-P.L.Y.§~atne··organic ·c@Jlifufil.atioJ.l~····-=or9W!d:WateratJ 
[.Jev_efal.-areas'.'o'rifle-townshi"p ·app-ears.to be cor1tamina.t~g.:~~th-.frfchloroethylerie ('I'CE) j 

:"an<r-tachioroe.thaiie~~<Tc"A>:-::tiihef::~contaffiifiaiiiS·,· -~Gi<iilidirig:J5~hi6"ftil&bf,~%~'t;-;A;·~i~:=_2.:~::t4 
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summary of ground water quality of private a.11d municipal wells near Narda is 

presented in Table 2. 

4.0 FIELD PROGRAM 

A detailed magnetometer survey was conducted in the northern fill area 

and in the drum burial area. The data obtained from the survey was used to design a 

program of exploratory test pits necessary to augment and better define the 

interpretations of the survey with respect to the buried drums. A soils/waste/perched 

water sampling and analytical plan was then instituted using two independent, 

certified laboratories for quality control and quality assurance. The analytical 

program conformed to ECRA guidelines. Site specific hydrogeology was determined 

through drilling five exploratory borings along the plant's perimeter and installing 

ground water monitoring wells in each. Ground. water samples were extracted for 

determination of ground water quality. These are described below. 

4.1 MAGNETOMETER SURVEY 

A magnetic survey of the drum burial and landfill areas was performed on 

October 18, 1984, using a Scintrex :VIP-2 proton magnetometer. The theory of this 

type of survey is that where buried masses of iron a~e present, magnetic intensity is 

influenced. Locations of the survey areas are shown on Figure 1, Site Plan. 

5 , . :r~v,;\ -~ . ~-~ , • .,. n 
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:tleasurements of total flux intensity of the earth's magnetic field were made in grid 

~atterns in these areas. The north-south (X) and east-west (Y) lines of the grid pattern 

run parallel to Norda's northern and eastern fence lines. The corner of the plant where 

the fence lines join is the point where X= 0 and Y = 0. Calibrated ropes and tape and 

rule measurements provided positional control of the grids. Measurements taken on 

the grid pattern provide data points, which 0 are then contoured and zones of high 

magnetic anomalies are delineated. These anomalies are interpreted as zones of 

buried drum deposits. On the basis of the interpretations, five distinct drum deposits 

or drum cells were identified in the grassy area east of the rear parking lot. The cells 

or drum clusters were estimated as being buried to depths on the order of 5 to 10 feet 

below grade. In addition, a few small masses of iron were delineated in the landfill 

area along Murray Road. Locations of the surveyed area and locations of interpreted 

buried iron masses are shown in Figure 1 and are depicted in more detail in Figures 6 

through 10. 

4.2 TEST PITS 

To confirm the results of the survey, exploratory test pit.:; were excavated 

in both the drum disposal area and fill area. Test pits did not exceed a total depth of 

10 feet as a precaution to prevent the possibility of piercing the surficial clay strata. 

As an additional environmental precautionary measure, when test pits were excavated 

in suspected drum areas, pits were initiated in clean areas and extended toward the 

drum deposits. In this manner, the risk of disturbing the drums or piercing the clay 

layer was minimized. Locations of the test pits with respect to the magnetic survey 

·are shown on Figures 1 and 4 through 10. Drums were observed in test pits A, B, G, H, 

. K, N, P, R, S, T, U, V, W, X, Y and Z. A waste, soil and water samples were obtained 

from test pit N for preliminary chemical analysis. The results are presented in 

Tables 3, 3A and 3B. 

The information obtained during test pit operations confirmed the inter-

. pretations of the magnetic survey. Those areas identified in the survey as containing 

buried masses of iron contained buried drums. These areas which were identified in 

the survey as not containing drums in fact contained no drums when explored by test 

pits. The grassy area along the facility's eastern fence line showed the largest 

magnetic anomalies and, on the basis of test pit observations, appears to contain the 

highest concentration of buried drums. 
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This backfill material is believed to exhibit a higher permeability than the 

natural soils. Downward percolating rainwater has accumulated in the backfill and is 

perched with the drums in the natural soils. 

4.3 EXPLORATORY BORINGS AND :\IGNITOR WELLS 

Drilling and well installation was performed by Warren-George, Inc. of 

Jersey City, New Jersey. Borings were advanced using a truck-mounted Mayhew 1500 

rotary rig (Monitor Well MW-4) and a truck-mounted Failing 1500 rotary drill rig 

(Monitor Wells MW-1, 2, 3 and 5). The rigs and downhole equipment were steam 

cleaned prior to drilling each of the boreholes. A total of five exploratory borings 

were advanced to depths ranging from 47 to 72 feet below ground surface. Each 

boring was converted to a monitoring well using 4-inch diameter Schedule 40 PVC pipe 

and 20 slot screen. Wells were constructed according to NJDEP specifications for 

monitor wells. A sand pack was placed around the screen, a bentonite pellet seal 

placed over the sand, and the remainder of the annulus was pressure grouted (tremie 

pipe method) with a bentonite/cement slurry. A steel protective casing with locking 

cap was placed over the top of each well and cemented in place. Well locations are 

shown on Figure 1 and boring logs and well specifications are shown on Figures 11 

through 14. 

Monitor wells were developed through a combination of air surging and 

pumping. Air surging was accomplished by lowering 2-inch PVC pipe down the well, 

and lowering the air hose down the inside of the 2-inch pipe. In this manner, the water 

bearing formation was not aerated. All work was performed under the supervision of a 

Dames & Moore geologist. 

4.4 QUALITY ASSURANCE 

Quality assurance (QA) procedures were followed during the conduct of the 

investigations to meet the QA requirements of NJDEP and ECRA. Features of the QA 

program included: 

o Drilling and construction of monitoring wells in accordance with ~JDEP 

specific a tior.s. 
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4.5 

o Strict protocols for collection of environmental samples. (Detailed pro

cedures are described in text.) 

o Duplicate samples sent to two separate analytical laboratories. 

o Use of analytical laboratories which are State certified and which meet 

NJDEP requirements for QA in analytical procedures. 

o Transmission of samples using prescribed chain of custody procedures. 

HEALTH AND SAFETY 

;. All explorations and sam:;>ling were carried out following an a::>proved 

health and safety plan. A copy of the Health and Safety Plan followed at the site 

investigation is included in Appendix C. 

A backhoe and operator supplied by Narda were used to excavate the test 

pits under the supervision of a Dames & Moore geologist. 

5.0 SITE GEOHYDROLOGY 

Stratigraphy encountered at the site consisted of approximately 14 to 20 

feet of clays and sandy clays overlying sands and gravels. Generalized geologic cross 

sections are shown in Figures 15 and 16. Clays are relatively plastic and of probable 

low permeability. This is indicated by the presence of pending of water on the ground 

surface after rain and by perched water ·found in Test Pit N. Sands and g'l"avels in 

various proportions underly the clay. Generally, these deposits tend· to grade more 

coarse with a higher percentage of gravel with depth. 

Bedrock was not encountered in any of the borings, but is believed to lie at 

depths on the order of 120 to 140 feet below ground surface. 

8 
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A dee~;> ~;>otable water well is located on the site as shown in Figure 1. 

C.;nstruction details and a well log are not available. As Narda now uses munici~;>al 

water, this well is no longer used as a ~;>otable water source. However, this well 

continues to be used as a source of cooling water. 

Ground water measurements taken on November 16, 1984 show the ground 

water surface is within the sands and gravels. 

Sticku~;> of PVC Depth to 
PVC (ft. above Ground Ground Water Water 

Well No. Elevation ground surface) Elevation (ft. below PVC) Elevation 

MW-1 210.50 1.68 .'108 .82 49.93 160.57 
1/ 

(1 

MW-2 ;. 218.24 1. 87 216.37 57.24 161.00 

MW-3 202.30 1.69 200.61 40.85 161.45 

i\1W-4 205.95 2.06 203.89 44.53 161.42 

MW-5 201.35 1.51 199.84 39.68 161.67 

Aquifer performance tests have not been ~;>erformed on the monitor wells. 

However, during well develo~;>ment, wells were ~;>um~;>ed at a discharge rate of 6 gp:n. 

At this ~;>um~;>ing rate, MW-3 was pum~;>ed dry and MW-5 showed a drawdown of 

a~;>~;>roximately five to eight feet. From these data, it can be inferred that the N orda 

wells are in less ~;>ermeable strata than the Sandoz, JCP&:L, cemetary wells and other 

wells in the area which are re~;>orted to lie within the buried Stream Valley aquifer. 

It is ~;>ossible that the ~;>ermeability of strata and thus the yields of the 

monitor wells could be greater if coarser material is encountered at de~;>ths below the 

interval in which the monitor wells are screened. 

6.0 SITE GROUND WATER QUALITY 

Water sam~;>les were collected on-site and analyzed for the ~;>resence of 

contamination. One water sample was collected from the ~;>erched water found in Test 

Pit N and from each of the five monitoring wells on. site. Each of the water sa:n~;>les 

was analyzed for the 129 USE? A ~;>riority pollutants ~;>Ius the 40 ~;>eaks library search 

prescribed by NJDEP. 
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6.1 PERCHED WATER SAMPLE 

The compounds detected in the perched water sample from Test Pit N are 

listed in Table 3. 

I 6.2 GROUND WATER SAMPLES 
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The compounds detected in the ground water samples are listed in Table 4. 

The ground water flow direction in the site area, based on one set of 

water level measurements, is tentatively toward the southwest. The reported 

compounds detected in the on-site ground water monitor wells appear to be distributed 

at" random spacially. Because only one sampling in time is available, no trend of 

compound concentrations with time can be established. As a result of this limited 

data base, no conclusions can be drawn regarding the sources, migration rates and flow 

directions of the compounds. 

7.0 BURIED DRUMS 

Five drum cells are estimated to be beneath the Narda site (Figure 1 and 

Figures 6 through 10). The drums are estimated to be buried between approximately 2 

and 11 feet below ground surface. Soils which surround the drums are grayish brown 

plastic clays and Slllldy clays. Based upon these observations, drums within a cell are 

believed to be packed horizontally and in a fairly tight arrangement while the areas in 

between the indicated drum cells are free of drums. Test pit N, excavated at Drum 

Cell No. 3 was used to more fully understand the configuration and extent of the drum 

deposits (Figure 7 in Appendix B). The lateral extent of the drum deposits was 

determined by exposing the cell along two lateral axes. The vertical extent of the 

drum cell was determined by exposing an edge of the deposits to a depth of 

approximately 10 feet. Drums were observed to be stacked on their sides in at least 

three tiers. The areal extent of the cell is approximately 15 feet by 25 feet. 

Additional drums may be located beneath the existing pavement. Two stainless steel 

drums and one wooden drum were observed. However, the majority are Type 17-E and 

appeared generally to be rusted, yet intact. Drums observed in Cell No. 4 showed a 

higher degree of degradation. 

10 ::am~s .J, ~.1oor9 

ATTACHMENT Jd:.. 



I 
I 
I 
I 
I 
I 
1-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.• 

Gray clayey soil was used aS backfill material in the drum de~osit. This 

material exhibited a sweet odor. The area of the drum deposits is apparently more 

permeable than surrounding clays. Rainwater has accumulated in this material and is 

perched in the clays. As the excavation continued, this water flowed into the test 9it. 

Several small masses of semi-solid, viscous material floated on this water. The water 

was subsequently pumped from the test pit into a bulk tanker prior to backfilling of 

the test pit. Soil removed from test pit N was stored on plastic sheeting until used to 

backfill the test pit. 

Cell No. 5, located east of the plant's eastern fence line, appears to be a 

more random collection of buried deposits. Drums and small 5-gallon containers were 

observed during test pit excavations. This area contains several small depressions with .. 
sweet smelling, sticky material at the surface. 

Test pits excavated in the fill area along Murray Road encountered clays 

with building rubble. Areas indicated by the magnetic survey to contain iron masses 

were explored. Isolated drums were found at several of these locations. The positions 

of the test pits and isolated drums are shown on Figure 10. 

8.0 SAMPLING' AND TESTING OF DRUM DEPOSITS 

8.1 METHODS 

During excavation of test pit N, samples of soil, water and waste were 

collected. The samples were selected from backhoe bulk samples on October 9, 1984 

and delivered to New York Testing Laboratory (NYT), Westbury, New York and to 

Environmental Testing &: Certification (ETC), Edison, New Jersey for priority pollu

tant and a Plus 40 scan analysis. 

The following table lists the samples collected, the sample designation, 

analysis performed and laboratories performing the work: 
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Sample ;\1aterial 

Gray clayey 
backfill 

Perched Water 

Semi Solid 
Waste· Material 

Soil 

Location 

Test 
Pit 

N 

Test 
Pit 

N 

Test 
Pit 

N 

Test 
Pit 
No.2 

Samt>le 
Designation 

TP-N-SL 

TP-N-Water 

TP-N-Waste 

TP-2-Soil 

Analvsis 

Full Priority 
Pollutants and 
Plus 40 Scan 

Full Priority 
Pollutants and 
Plus 40 Scan 

RCRA 
Characterization 

Full Priority 
Pollutants and 
Plus 40 Scan 

Laboratory 

~YT 

ETC 

NYT 
ETC 

. 
NYT 

NYT 
ETC 

Soil samples were extracted from the test pit using a bac!<hoe. Material in 

the backhoe shovel was then carefully hand packed into sample jars provided by the 

laboratory. Care was taken to select only that soil which had not come into contact 

with the shovel. Disposable PVC gloves were worn to prevent the possibility of cross 

contamination. 

Perched water samples were obtained by slowly lowering a one-gallon 

sample bottle into the ponded water, taking caution to prevent agitation and aeration 

of the water. The water was gently transferred into the appropriate sample jars and 

vials and then fixed with necessary preservatives. The water sample which was to be 

analyzed for priority pollutant metals content was field filtered through a .45 micron 

filter prior to fixing with nitric acid. Disposable PVC gloves were worn to help assure 

each sample's chemical integrity. 

Perched water sampled for determination of priority pollutant metals 

content was field filtered through a .45 micron filter. Disposable PVC gloves were 

worn during sampling procedures. 

8.2 RESULTS OF ANALYSIS 

Results of the analysis indicate that low level organic contamination exists 

at the drum disposal o.reas in both the gray backfill and perched water. Additionally, 

PCB's were found in the backfill. Similar organic and PCB contamination was 

observed at TP-2 but at lower levels. The results of chemical analysis that are 
available to date are listed iil Tabl~~3", 3A and 3B. 

·"];,('!"'e5 .... i"·.;ccr-e 
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9.0 GROUND WATER SAMPLI~G 

9.1 MET!ilODS 

Ground water ·samples from ea~h monitoring well were collected on 

November 15, 1984. Prior to sampling, each well was purged of approximately three 

well volumes using a submersible pump. MW-5 was purged of approximately 15 well 

volumes in order to remove turbidity from the well water. Samples were collected 

from approximately the middle of the well screen using a clean stainless steel bailer. 

In between sampling points, the bailer was rinsed with distilled water, rinsed with 

acetone and then liberally rinsed again with distilled water. The first bailer full of 

ground water was discarded. 
~ 

Water was carefully transferred into sample bottles 

provided by ETC, fixed with appropriate preservatives and stored in an ice-packed 

shuttle for delivery to ETC. Samples collected for analysis of metals were field 

filtered through a .45 micron filter prior to placement in sample bottles. 

Ground water samples were collected from MW-1, MW-3, MW-4 and MW-5 

on November 17, 1984. Procedures were identical to those described above. Samples 

were delivered to NYT for the same analysis. 

9.2 RESULTS OF ANALYSIS 

Analysis of ground water included determination of priority pollutant 

content with a plus 40 scan. Results of initial analysis that are currently available are 

presented on Tables 4 and 4A. 

10.0 SOIL COMPOSITE SAMPLES AT FIRE SITES 

10.1 METHODS 

Samples of soil were collected along boundaries of the two fire damaged 

buildings. Soil was extracted at five locations along the easter.n perimeter of _the fire-.. ,.,,.,. . . . .. . 

destroyed building using a s.team-cleaned hand auger. Soil from each location '!las 

obtained from ground surface to depths of two feet. A 40 ml vial was filled at each 
.. .- .. ~. .. .\ ... 

shallow boring and additional soil placed· in one liter amber jars. Disposnl rubber 
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gloves were worn to prevent contamination of the soil by sample handle!."s. Sample 

. jars, provided by ETC, were stored in an ice packed shuttle until delivery to the 

laboratory. All soil from these five borings were composited by the lab and a single 

analysis run on the composite sample. 

The same procedure was followed at four sampling point locations around 

building No. 1, whose second floor was damaged in a 1960 fire. The location of each 

sampling point is indicated in Figure 1. 

10.2 RESULTS OF ANALYSIS 

Analytical results for these samples is pending. 

11.0 CLEANUP STRATEGY 

11.1. SITE CONDITIONS 

The deposit of buried drums is within a silty clay layer having a natural low 

permeability. Previous percolation tests by the owner for septic systems all 

reportedly failed, thereby indicating a low permeability. Because of the low 

permeability, rainfall recharge and percolation through the silty clay layer is small. 

Soil which was backfilled around the drums was more permeable than the 

surrounding undisturbed natural soil. As a result, rainfall percolation accumulated 

within the soil backfill intermingled with the drums. This perched water is further 

evidence of low permeability in the natural silty clay layer. 

With an estimated average permeability of 10-7 em/sec. or 0.1 ft/yr, and 

estimated rainfall recharge only during half the year, the average recharge through 

the layer would be about 0.05 ft/yr. 

Soil at the edge of the drum deposit contained about 1 I?Pm of total volatile 

o!'ganics. Soil at greater distances later3.lly from the drum deposit is expected to 

contain much lower concentrations of volatile organics because of lateral dispersion .. 

14 
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11.~ RE~IOVAL SCHEME 

It is anticipated to remove all drums and intermingled contaminated soils. 

Perched contaminated water contained within the drum deposit will also be removed. 

Natural soils directly adjacent to the drum deposits are expected to contain about 

1 ppm or less total volatile organics and will be left in place. 

Soil investigations and analytic work will be performed during the removal 

effort to confirm low level contaminations in natural in-place adjacent soils and to 

control the extent of soil removal to meet acceptable environmental standards. 

The excavation will be backfilled with clean soil. After final grading the 

contaminated area may be covered with an impermeable cap by extending the parking 

lot pavement or placing appropriate fill. 

11.3 ESTIMATED ENVIRONlYIENTAL EFFECT OF CLEANUP OPERATION 

Removal of the waste drums and the intermingled contaminated soil will 

remove a potential contaminant source. Furthermore, by paving over or capping any 

residual soil remaining with low levels of contamination, potential health hazards will 

be minimized. The volatiles will not be free to vaporize into the atmosphere. No 

rainfall recharge will be available to cause leachate percolation or subsequent 

impairment of underlying aquifers. No surface runoff will be able to erode the low 

level contaminated soil because of the paved surface, thereby preventing human 

contact with the residual low level contaminated soil. In dry seasons the pavement 

will prevent fugitive dust emissions. 

12.0 ESTIMATES OF i.\1ATERIAL QUANTITIES AND REMOVAL COSTS 

Three distinct types of material exist in the buried drum sites. These 

consist of: 

1. Drums together with contents. 

2. Soil intermingled with the drums. 
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3. Water perched within the drum deposits by the surrounding natural clay 

strata. 

12.1 NUMBER OF DRU:VIS 

Magnetic survey interpretations revealed the approximate locations of five 

drum cells at the site. Test Pit N better defined the extent of cell No. 3. Using the 

observations made during this excavation, an estimate of the number of drums 

contained in cell No. 3 was made. This estimate assumes the stack of drums! four 

layers high, seven drums long and six drums wide represents the total number of drums 

in this cell. This number of drums was divided by the estimated volume of cell ~c. 3 

tri'at was indicated by the magnetic survey and test pit operations. The resulting 

"drum density" figure was used as a factor to determine the app.oximate number of 

drums at each of the other four drum cells indicated by the magnetic survey. 

12.2 SOIL ESTIMATES 

For the purpose of estimating, it was assumed that the drums extend to a 

depth of 11 feet and that a maximum of an additional three feet of soil below the 

drums would be removed. Assuming one foot of contamination beyond the edge of the 

drum deposit, the total volume of cells Nos. 1 through 5 was estimated. The actual 

soil removal will be determined during excavation and could vary from these 

estimates. See Se~tion 11 for a discussion of perimeter soil removal. The volume of 

the estimated number of drums was subtracted from this figure to provide the volume 

of soil/backfill that would be removed. 

12.3 QUANTITY OF PERCHED WATER 

Additionally, approximately 2,000 gallons of perched water was noted at 

cell No. 3. This quantity of water per unit of cell volume is anticipated at the 

remaining cells since soil conditions are estimated to be similar. The cell .No.· 3 data 

were, therefore used to estimate the total quantity of water that would be perched in 

the remaining drum cells. 

The estimated quantity of drums for each area and volumes of soil and 

water for removal are presented in Table 5. 
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e • 1~.-t ESTIMATED REMOVAL COSTS 

To develop cost estimates for the dru:n removal in the five drum burial 

areas, a drum removal protocol, Appendix A, was developed. This protocol, the above 

site information, and chemical analysis were used as the basis for a request for 

quotations from three contractors experienced in site remedial actions. 

Contractor estimates are considered representative of market conditions 

for a project to be performed in the first quarter of 1985. The contractors' data were 

then considered to prepare the following cost estimates: 

0 

0 

0 

0 

0 

0 

0 

Item 

Drum Removal a'ld Disposal (3,100) 
and Soil Removal Disposal (1,300 yds) 

Water Disposal (35,000 gallons) 

Placed Fill (2,600 yds) 

TOTAL 

Estimate 

$730 '000 2:. 

20 '000 2:. 

39 '000 + 

$790' 000 2:. 

These estimates assume mobilization and implementation of: 

Site specific Health and Safety Plan requiring Level C protection for 

removal contractor personnel. 

Surface Water Control Plan. 

On-Site Spill Response Capability. 

Lined Drum Staging Area. 

Waste Characterization for RCRA Classification and Compatibility 

Analysis. 

Air Quality :vronitc.-ing as appropriate in the work zone. 

An Exclusion Zone. 
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• 
o On-site person.nel and equipment decontamination. 

o Solid Waste Transportation and Disposal as a hazardous Waste. 

o Disposal at a secure chemical landfill facility. 

o Site restoration to a graded surface. 

These estimates are subject to modification as additional site data and 

waste characterization become available. However, they are judged to be conserva

tive since contractors costs reflect considerable analytical work for waste charac

terization and conservative disposal options. Based upon the plant history and the 

'"probable waste churacteristics, as presented in the SES, more favorable conditions 

such as uniforn waste chemistry and resulting compatibility are anticipated and may 

produce cost reductions because of increased on-site productivity. A comprehensive 

Cleanup Plan and related cost estimates will be developed in subsequent stages of this 

project. 

-oOo-

Should there be any questions regarding this report, please contact the 
undersigned. 

JAK/DJS:jp 

Respectfully submitted, 

DAMES & MOORE 

--~~!:'~ 
Partner (/t'.u. 

i~ ~iit;( J Jtf.-~lrw-z-----
D. J. Supkow, Ph.D. 
Senior Hydrologist 
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.· ----·-ETc ENVIRONMENTAL 

TESTING and CERTIFICATION 

NOV 30, 1984 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Volatile Compounds - GC/MS Analysis Data (QR01) 

QC 

NPDES . : ~-- .. Un~plked ·Concen. 
Number :· · ecov: . Sample -: Added 

.. .... Ug/1 : U9/l -

IV Acrolein NO 100 NO NO NO 1600 89 NO 1600 79 
2V Acrylonitrile NO 100 NO NO NO- 160 66 NO 160 52 
3V Benzene NO 10 NO NO NO 36 107 NO 36 107 
4V bis(Chloromethyl)ether NO 10 NO NO NO 0 NO 0 
SV Bromoform t 10 NO NO NO 36 116 NO 36 111 
6V Carbon tetrachloride 10 NO NO NO 36 109 NO 36 113 
7V Chlorobenzene I 0 NO NO NO 36 I 15 NO 36 114 
8V Chlorodibromomethane NO 10 NO NO NO 36 117 NO 36 115 
9V Chloroethane NO 10 NO NO NO 36 97 NO 36 95 

10V 2-Chloroethylvinyl ether 

~ 
10 NO NO NO 36 101 NO 36 98 

IIV Chloroform 10 NO NO NO 36 107 NO 36 107 
12V Dichlorobromomethane 10 NO NO NO 36 113 NO 36 112 
13V Oichlorodifluoromethane NO 10 NO NO NO 36 70 NO 36 73 
14V 1,1-0ichloroethane 

<W 
10 NO ND ND 36 106 ND 36 104 

ISV 1,2-0ichloroethane 10 NO NO NO 36 105 NO 36 101 
16V 1,1-0ichloroethylene 10 ND NO ND 36 100 NO 36 98 
17V 1 ,2-0ichloropropane NO 10 ND NO NO 36 106 ND 36 106 
18V cis-1 ,3-0ichloropropylene NO 10 ND ND ND 36 105 NO 36 99 
19V Ethylbenzene NO 10 NO NO NO 36 112 NO 36 114 
20V Methyl bromide ND 10 NO ND ND 36 103 ND 36 1 19 
21V Methyl chloride NO 10 NO NO NO 36 85 NO 36 83 
22V Methylene chloride BMDL 10 13 10 BMOL 36 83 3 36 62 
23V I ,1,2.2-Tetrachloroethane 

~~ 
10 NO NO NO 36 10 I NO 36 100 

24V Tetrachloroethylene 10 2 3 ND 36 11 I ND 36 113 
25V Toluene 10 ND ND BMOL 36 I OJ I 36 103 

)>26V 1,2-Trans-dichloroethylene ND 10 NO NO NO 36 1 14 ND 36 109 
i27V 1, 1.1-Trichloroethane BMOL 10 12 13 BMOL 36 88 2 36 93 

28V 1, 1,2-Trichloroethane ND 10 ND ND ND 36 104 ND 36 103 
~29V Trichloroethylene BMOL 10 NO NO NO 36 108 NO 36 107 
?30V Trichlorofluoromethane NO 10 ND ND ND 36 99 ND 36 96 
-JIV Vinyl chloride NO 10 NO NO NO 36 89 NO 36 90 
: 1SV t rans-1. 3-0ichloropropylene NO 10 NO NO ND 36 115 NO 36 111 
1 • r•• ._.. .. .,_, .. ,.._. •••••••• Li•••· 

/Jffo.)._"'"'.-s( c-( 
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November 30, 1984 

TABLE 1: QUALITATIVE RESULTS 

Tentatively Identified Organic Compounds -.GC/MS Analysis Data -Volatile Fraction (QR06) 

······ :_·;::::·:·Chain of Cu•tod~ Ciatll Required tor ETC. D•t• M1nagement Summary RepOttl ·::{::;. ,.0..:_::_:._:::> ::.::)::.::.: ....... . 

/i/·F~9:2:i)i;ij·: .. j_{lw-IE:s· ., .~ooRE . · .\(.jj{: B4l_1 ~~.::::_:1 tfi).O:J:;MfL-i;:t_ 
··· .. ............... .. . . . .................... ··.··.-·.· ....... :::.::.Ehll.tecf':;:: he ~~;,;;l:;::·Nci"/:L;· . Fac:'.lltty: Smple Point::::::: .Due··:::~:::::u...e·::_ Hour• .::: 

_I D 1 met h y 1-bent erie :;/{::~;:::7::::7::;:::;':_::::::;~:::{:\::rX/:)'-:/:::':?:t:' 
2 o ime thy 1 ~ben ze n·e::::::~::::::::::::::~::::;::::::::~:::;:::::::::;:::;r:::::::::::::::::::::::;::::::::::;:::::;::::::::::::::::::::: 
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··:-.: 

, ... 
TJ z .... 

. ..... . 

····· .... 
.. 

.. 



.-

·--- ·-------·-· -------· 

ENVIRONMENTAL 
TESTING 1nd CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE OAT A 

Volatile Compounds - GC/MS Analysis Data (QR01) 

·. ·: : : Chain of Custody Data Required for ETC Data Management Summary Reports : .. 
::·.-·: .. :... ·:· 

···::::-._:::··F99l J.:· .. >oAMES & MOORE 
...... 

•--. r 

NOV 29. 1984 

Rosults OC Replicate QC Blank and Spiked Blank QC Mat rh Spike 
·:::-:-::·.·:· 

NPDES .. :.:::;·:.:;:~:.·.: 

Number_ ·· ::·::<:•::;:}':.: 
.. 

IV Acrolein 
2V Acrylonitrile 
3V Benzene 
4V bis(Chloromethyl)ether 
SV Bromoform 
6V Carbon tetrachloride 
7V Chlorobenzene 
8V Chlorodibromomethane 
9V Chloroethane 

10V 2-Chloroethylvinyl ether 
1 IV Chloroform 
12V Oichlorobromomethane 
13V Oichlorodifluoromethane 
14V 1 ,1-0ichloroettiane 
15V 1,2-0ichloroethane 
16V 1 ,1-0ichloroethylene 
17V 1,2-0ichloropropane 
18V cis-1,3-0ichloropropylene 
19V Ethylbenzene 
20V Methyl bromide 
21V Methyl chloride 
22V Methylene chloride 
23V 1 ,1,2,2-Tetrachloroethane 
24V Tetrachloroethylene 
25V Toluene 
26V 1 .2-Trans-dichloroethylene 
27V 1. 1. !-Trichloroethane 

V 1 ,1,2-Trichloroethane 
29V Trichloroethylene 
30V Trichlorofluoromethane 
31V Vinyl chloride 
18V trans-1 .3-0ichloropropylene 

I \tl•••• I~IU tiMt COftUUit C~l ,, ..... , et frli ... lt'ltll .. ftOt 

t ., • ..,..,~ ... ,.,.,, ._,. •• e-.te -tria lftttrftrtMt. 

Sample:::: 
Cone en,..:-:::: 

ug/1 · 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

BMOL 
NO 

~ 
NO 
NO 

MDL> 
ug/1 

100 
100 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
I 0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

...... 

. :.•::r: irs .. • 
Ug/ 

NO 
NO 

1 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

.. 

.· • second ·. 
. ug/1 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1 
2 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

·. Blank 
Data 

· ugfl ·. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

BMOL 
NO 

BMOL 
BMOL 

NO 
BMOL 

NO 
NO 
NO 
NO 
NO 

.WJC.A 

1600 
160 
36 
0 

36 
36 
36 
36 
36 
36 
36 
36 

0 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 

. " Recov 

100 
91 

106 

101 
97 

112 
102 
114 
102 
102 
lOS 

104 
113 
100 
106 
109 
117 
123 
127 
77 

116 
86 

106 
103 

79 
107 
104 
10 I 
126 
103 

CIA CS IQ 4£ 

Unspiked 
Sample 

Ug/1 

NO 
NO 

1 
NO 
ND 

380 
3 

NO 
NO 
ND 
62 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1 
NO 
NO 

9 
ND 

4 
2 
2 

NO 
8 

16 
NO 
NO 
5 

Concen. 
Added 
ug/1 

1600 
160 
36 

0 
36 
36 
36 
36 
36 
36 
36 
36 

0 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 

X 
Recov 

65 
54 
99 

111 
93. 

141 
128 
117 
94 

230. 
113 

98 
85 
94 

100 
I 10 
122 
90 
67c A 
67. 

125 
99 

116 
96 

104 
108 
112 
96 

133 
106 



ETC ENVIRONMENTAL 
TESTINGandCERTIFICATION ------------------------------------------------------------------------------~ 

PDES 
umber 

1M Antimony 
2M Arsenic 
3M Beryllium 
4M Cadmium 
SM Chromium 
6M Copper 
1M Lead 
SM Mercury 
9M Nickel 
OM Selenium 
1M Silver 
2M Thallium 
3M Zinc 
4M Cyanide, Total 
5M Phenolics, Total 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Metals, Cyanide and Phenols -Analysis Data (OR05} 

::::::::::p?{?\t::\r:<\Chain of CUstodyOata Required for ETC Oata Management Summary Reports :: . 

:::·::::;:::F99l_~:_}:ff~N-!Es::& MOORE·< .:\} ··. >. :.t:MiANECRA_ \o.MWJ ::.{:~a4l.t ts· 0840 .. 

· ETC S.;;;;~i~' ~~·:: '':· . . Coml).n)'::\ F.icJJi IY: SMIIPl~ Point:.: o•te' T i.M E~:~;~<l . 

Results 

NO 
BMOL 

NO 
NO 
NO 
NO 
NO 
NO 

BMDL 
NO 
NO 
NO 

1.00 

(§ 

60 
5 
5 
5 

lO 
10 
50 

.30 
10 
5 

10 
5 
7 

25 
50 

DEC 26, 1984 



•• --ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

December 18, 1984 

TABLE 1: QUALITATIVE RESULTS,, 

Tentatively Identified Organic Compounds - GC/MS Analysis Data -Base/Neutral Fraction (OR08) 

··::,:·.: 
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ENVIRONMENTAL 
TESTING •nd CERTIFICATION 

NOV 30, 1984 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Volatile Compounds - GC/MS Analysis Data (QR01) 

.. . .. ·• .. : .. ·_.: ...... : Chain of CUstody Data Required for ETC.Data Management Summary Reports :••::·.::· .. • 

•(.::.::•:F99::l~·.::_..i>;j»fES:& MOORE">·: . :;::}.:.::.: .::.:::/:·{:::·~NECRA· · ~4:: ::· . ::· 84t •. ll~·:: .. x~1s:· ·n:_:::::::..-·. 

·.·:he· s.imi)1e ~i.:::;::.:::: ... L ·. . · company·.:··· · .. .:.: .... •·:::. ·:· :::::.:•:::}:: Flictli ty· · ·<:s~Je ·Potnt·::'::.oi·t~· •:if;·i,e··· .£~~e~~il . 
Results. .: QC Replicate Blank and Spiked Blank OC Matrix Spike 

IV Acrolein 
2V Acrylonitrile 
3V Benzene 
4V bis(Chloromethyl)ether 
SV Bromoform . 
6V Carbon tetrachloride 
7V Chlorobenzene 
8V Chlorodibromomethane 
9V Chloroethane 

.lOV 2-Chloroethylvinyl ether 
IIV Chloroform 
12V Oichlorobromomethane 
13V Oichlorodifluoromethane 
14V 1,1-0ichloroethane 
15V I ,2-Dichloroethane 
16V 1,1-0ichloroethylene 
17V 1,2-Dichloropropane 
18V cis-1 ,3-Dichloropropylene 
19V Ethylbenzene 
20V Methyl bromide 
21V Methyl chloride 
22V Methylene chloride 
23V 1,1,2,2-Tetrachloroethane 
24V Tetrachloroethylene 
25V Toluene 
26V I .2-Trans-dithloroethylene 
27V 1,1,1-Trichloroethane 
28V 1,1,2-Trichloroethane 
29V Trichloroethylene 
30V Trichlorofluoromethane 
31V Vinyl chloride 
18V trans-1,3-0ichloropropylene 

• r•• ...... ._..Alit~ O.uc•• ... L••it. 

.... .. 

•:\:~ :MD t> . 
. .::::: ug/1 • 

NO 100 
NO 100 
NO 10 
NO 10 
NO 10 
ND 10 
NO 10 
NO 10 
NO I 0 
ND 10 
ND I 0 
NO 10 
NO 10 

<W 
10 
10 
10 

ND 10 
NO 10 
NO 10 
NO 10 
NO 10 

BMDL 10 
NO 10 

BMDL 10 
NO 10 
NO 10 

BMDL 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 

... . ... ·:::Blank:::.:: .. 
~:'F i ni t:•// /: sec:oriif• :: Data:::.•.••: ... ·•··•· 

:: .. ug/1 :::.:::·· .. ug/1 < · . ··:. ug/1·::'::: 

NO NO NO 
NO NO ND 
NO .NO NO 
ND NO NO 
NO NO NO 
NO NO ND 
NO NO NO 
NO ND NO 
NO NO NO 
ND ND ND 
NO NO ND 
NO NO NO 
NO NO ND 
ND NO NO 
ND NO ND 
NO NO NO 
NO ND NO 
NO NO NO 
ND ND ND 
NO NO NO 
NO ND NO 
13 10 BMOL 
ND NO ND 

2 3 NO 
NO ND BMDL 
ND NO ND 
12 13 BMDL 
ND ND NO 
ND ND ND 
ND NO ND 
NO ND NO 
NO NO NO 

·:: . ". Unspiked Concen. " •Recov. Sample Added Reco .. ugfl ug/1 . . .. . ... 

1600 89 NO 1600 79 
160 66 NO 160 52 
36 107 NO 36 107 
0 NO 0 

36 116 NO 36 111 
36 109 NO 36 113 
36 115 NO 36 114 
36 11 7 ND 36 115 
36 97 NO 36 95 
36 101 ND 36 98 
36 107 NO 36 107 
36 113 NO 36 112 
36 10 ND 36 13 
36 106 ND 36 104 
36 105 NO 36 101 
36 100 ND 36 98 
36 106 ND 36 106 
36 105 ND 36 99 
36 112 NO 36 114 
36 103 NO 36 119 
36 85 ND 36 83 
36 83 3 36 62 
36 101 NO 36 100 
36 111 NO 36 113 
36 101 1 36 103 
36 114 NO 36 109 
36 88 2 36 93 
36 104 NO 36 103 
36 108 ND 36 107 
36 99 ND 36 96 
36 89 NO 36 90 
36 115 NO 36 111 
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ETC ENVIRONMENTAL 
TEST/NO and CERTIFICATION ----------------------------------------. 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Volatile Compounds - GC/MS Analysis Data (QR01) .. ' 

NOV 28. 1984 

. · .. ·: 
.. ·: QC Mat rh Spike· 

HPDES: . unsplked Concen. % 
Number · :· .. . .. Sample .. Added Reco·v 

ug/1 : · U9/l 

IV Acrolein 100 NO NO 1600 82 NO 1600 69 
2V Acrylonitrile 100 NO NO 160 77 NO 160 56' 
3V Benzene 10 NO NO 36 98 NO 36 94 
4V bis(Chloromethyl)ether 10 NO NO 0 NO 0 
SV Bromoform . 10 NO NO 36 112 NO 36 97 
6V Carbon tetrachloride 10 NO NO 36 100 NO 36 98 
7V Chlorobenzene 10 NO NO 36 92 NO 36 93 
8V Chlorodibromomethane 10 NO NO 36 110 NO 36 101 
9V Chloroethane 10 NO NO 36 87 NO 36 81 

lOV 2-Chloroethylvinyl ether 10 NO NO 36 10 I NO 36 90 
11V Chloroform 10 NO NO 36 94 NO 36 92 
12V Dichlorobromomethane 10 NO NO 36 98 NO 36 94 
13V Dichlorodifluoromethane 10 NO NO 36 94 NO 36 91 
14V I ,1-Dichloroethane 10 NO NO 36 72 NO 36 85 
ISV I ,2-0ichloroethane 10 NO NO 36 102 NO 36 95 
16V 1 .1-0ichloroethylene 10 NO NO 36 88 NO 36 85 
17V I ,2-Dichloropropane 10 NO NO 36 97 NO 36 94 
18V cis-1 ,3-0ichloropropylene 10 NO NO 36 103 NO 36 92 
19V Ethylbenzene 10 NO NO 36 95 NO 36 96 
20V Methyl bromide 10 NO NO 36 99 NO 36 124 
21V Methyl chloride 10 NO NO 36 85 NO 36 83 
22V Methylene chloride 10 NO NO 36 68 NO 36 79 
23V I .1 ,2,2-Tetrachloroethane 10 NO NO 36 112 NO 36 10 I 
24V Tetrachloroethylene 10 ND NO 36 102 NO 36 104 
25V Toluene 10 9 8 36 93 NO 36 96 
26V I .2-Trans-dichloroethylene 10 NO NO 36 96 NO 36 89 
27V I, 1, !-Trichloroethane 10 4 3 36 78 I 36 86 
28V 1 .I ,2-Trichloroethane 10 NO NO 36 109 NO 36 99 
29V Trichloroethylene JO NO NO 36 100 NO 36 94 
30V Trichlorofluoromethane 10 6 5 36 90 NO 36 88 
31V Vinyl chloride 10 NO NO 36 89 NO 36 86 
18V trans-1,3-Dichloropropylene 10 NO NO 36 95 NO 36 10 I 

Ito fN .,_..,,...,. ... , ..... huctteft L••••• 

b-/ . i 
: 
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..--ETC ENVIRONMENTAL 
TEST/NO and CERTIFICATION 

DEC 7, 1984 
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Acid Compounds - GC/MS Analysis Data (QR02) 

lA 2-Ch1oropheno1 
2A 2,4-0ichlorophenol 
JA 2,4-01methylpheno1 
4A 4,6-0initro-o-cresol 
SA 2.4-0inltrophenol 
6A 2-Nitrophenol 
7A 4-Nitrophenol 
SA p-Chloro-m-cresol 
9A Pentachlorophenol 

lOA Phenol 
IIA 2,4,6-Tr1ch1oropheno1 

• uc ut•n•ttc• lltrhM Deucci ... Li,.ic fer ct.ie ,.,.icular ,..,,._ 
1 lrcewcrr ,..,,.. .. , .... Uliftt EN ~retecer ,..,_. IJS. 

C ... er •• rtcewtrr 11ue 11 ... , ..... ,;. inurftrence. 

250 
250 
250 

2500 
2500 

250 
250 
250 
250 
250 
250 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 

150 73 
150 91 
150 6. 
250 76 
250 69 
150 83 
150 109 
150 68 
150 93 
150 82 
150 99 

QC Mat rh Spike 

Unspi ked Cone en.-· • X 
.. Sample_:: .:.: Added':' Recov 
.. ug/1 ·::::' ·· ug/1 · ·:: · 

NO 
ND 
NO 
ND 
NO 
ND 
NO 
ND 
NO 
ND 
NO 

150 
150 
150 
250 
250 
150 
150 
150 
ISO 
150 
150 

90 
91 

Oc 
Oc' 
o, 

33 
Oc 

50 
2c 

89 
75 
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ENVIRONMENTAL 
TESTING and CERTIFICATION -----------------------------------------. 

DEC 8, 1984 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03) 

QC Mat rh Spike . 

18 Acenaphthene 
26 Acenaphthylene 
JB Anthracene 
48 Benzidine 
58 Benzo a~anthracene 
66 Benzo a pyrene 
76 Benzo b fluoroanthene 
86 Benzo ghi)perylene 
98 Benzo k)fluoranthene 

lOB bis~2-Chloroethoxy)methane 
118 bis 2-Chloroethyl) ether 
128 bis 2-Chloroisopropyl)ether 
136 bis 2-Ethylhexyl)phthalate 
146 4-Bromophenyl phenyl ether 
158 Butyl benzyl phthalate 
166 2-Chloronaphthalene 
178 4-Chlorophenyl phenyl ether 
188 Chrysene 
198 Dibenzo(a,h)anthracene 
208 1.2-Dichlorobenzene 
218 1,3-0ichlorobenzene 
226 1,4-Dichlorobenzene 
238 3,3'-0ichlorobenzidine 
246 Diethyl phthalate 
258 Dimethyl phthalate 
266 Di-n-butyl phthalate 
278 2.4-0initrotoluene 
288 2,6-0initrotoluene 
298 Di-n-octyl phthalate 
JOB 1 ,2-Diphenylhydrazine 
318 Fluoranthene 
32B Fluorene 

1\0 
NO 
NO 

® 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

BMDL 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 
10 
10 
10 
10 
10 
10 
10 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO NO 100 74 
NO NO 100 79 
NO NO 100 85 
ND NO 100 3. 
NO NO 100 36 
NO NO 100 77 
NO NO 100 67 
NO NO 0 
NO NO 100 87 
NO NO 100 89 
NO NO 100 96 
NO NO 100 74 
NO NO 100 94 
NO NO 100 77 
NO NO 100 89 
NO NO 100 70 
NO NO 100 84 
NO NO 100 86 
NO NO 0 
NO NO 100 34. 
NO NO 100 25o 
NO NO 100 30. 
NO NO 100 37 

2 NO 100 a. 
NO NO 100 lo 
NO NO 100 75 
NO NO 100 I 01 
NO NO 100 109 
NO NO 100 90 
ND NO 100 83 
NO NO 100 80 
NO NO 100 81 

Unspihee! Cone en;. % 
Sample: · Added .:: Re. 

ug/1 :· ··. ug/1 ·. 

NO 100 82 
NO 100 87 
NO 100 88 
NO 100 3. 
NO 100 39 
NO 100 7;4 
NO 100 74 
NO 0 
NO 100 73 
NO 100 89 
NO 100 98 
NO 100 84 
NO 100 104 
NO 100 76 
NO 100 99 
NO 100 83 
NO 100 87 
NO 100 89 
NO 0 
NO 100 
NO 100 . 
NO 100 21. 
NO 100 46 

I 100 17. 
NO 100 2o 
NO 100 99 
NO 100 93 
NO 100 100 
NO 100 94 
NO 100 88 
NO 100 86 
NO 100 85 
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State of New Jersey 
Department of Environmental Protection 

Division of Water Resources 
1474 Prospect Street, CN-029 
Trenton, New Jersey 08625 

FACT SHEET 
FOR DRAFT NJPDES PERMIT TO __ DISCHARGE 

INTO THE WATERS OF THE STATE OF NEW JERSEY 

Permit No. NJ0003154 Date: 

Name and Address of Applicant: PPF International Inc. 
' 140 Route 10 

Name and Address of Facility 
where Discharge Occurs: 

Receiving Water: 

Classification: 

I. DESCRIPTION OF FACILITY 

East Hanover Twp., Morris County 
New Jersey 07936 

PPF International Inc. 
140 Route 10 (Lot: 81, Block :96) 
East Hanover Twp, Morris County 
New Jersey 07936 

tJ1'}3'[83 v.ater fillerl ditx:h tn tie Wri.H=anY Ri."'ia' 

FW2-NT 

The above named applicant has applied for a New Jersey Pollutant 
Discharge Elimination System (NJPDES) permit, to the State of New 
Jersey Department of Environmental Protection, Division of Water 
Resources to discharge into the designated receiving water. A 
location map of the facility is included on page 3. 

The applicant manufactures fragrances, flavors and flavor extract 
products that would be employed in the liquor business, meat industry 
and food industry. The discharge consists of non-contact cooling 
water (16,500 GPD), boiler blowdown (3,500 GPD) and stormwater runoff. 
Effluent flows into an un-named water filled ditch which drains into 
the Whippany River, classified as FW2-NT waters in the Passaic River 
Basin. The average flow volume for this discharge is 500 GPO • 
Before being discharged, the effluent is collected in a Grit Removal 

. Catch Tank. SIC Codes for the applicant are 2087, 2869, 2844 and 
9998. 
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PERMIT SUMMARY TABLE 

Company: PPF International Inc. Permiti:NJ0003154 

La t : 4 Or o 4 8 ' 4 5 " Ave. Flow: 0.005MGD 

Long: 74° 22' 35" 0.01 MGD 

DMR's Existing 
6/86-9/86 Permit NJ Standards 

Parameter Applic~tion min-max Condition 

Flow (MGD) 

BODs (mg/1) 

COD (mg/1) 

TSS (m/1) 

pH (S. U.) 

Petroleum Hydrocarbons 
(mg/1) 

Total Zinc (mg/1) 

Total Copper . (mg I 1) 

0.024 

16 «t 

3.0 

8.3 

11.3 

6.7-7.8 

r.: :. 

9-23 

1-60 

(1-47 

6.6-8.4 

1-55 

monitor 

32.2(90) 

25 

50 

monitor 

6.0-9.0 

10 10/15 

1.0 

1.0 

Page 3 of 5 

Dischargei:001 

EPA Gu1dance Draft 
and Best Permit 
Profession~l1-. Limits 

30(86) 

100 

50 

6.0-9.0 

1.0 

1.0 

monitor 

30 (86) 

monitor 

50 

50 

6.0-9.0 

10/15 

1.0 

1.0 
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STATEMENT OF BASIS 
DRAFT NJPDES PERMIT TO 

DISCHARGE INTO THE WATERS OF 
THE STATE OF NEW JERSEY 

NJPDES A,pplica-f:.ion No. NJ0003154 

DESCRIPTION OF LIMITATIONS AND CONDITIONS 

Limitations for Temperatrure, pH, TSS, COD, Chromium, Copper and Zinc 
are based on USEPA Regional Guidance for cooling water and surface 

~ runoff discharges consistent with 402 determination and existing 
permit conditions. 

The monitoring requirement for BOD is based on Best Professional 
Judgement and is imposed due to the condition of the stream noted in 
various compliance inspections by the NJDEP. 

Limitations and monitoring requirements for Petroleum Hydrocarbons are 
consistent with N.J.A.C. 7-14A-14.1 et ~., the New Jersey Oil and 
Grease Effluent Limitations. 

ATTACHMENT ~ 
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STATEOFNEWJERSEY A 

DEPA ENT OF ENVIRONMENTAL PROTECTIO~ 
CN402 

Trenton, N.J. 08625 

PERMIT 

The New Jersey Department of Environmental Protection grants this permit in accordance with your application, attachments 
accompanying same application, and applicable laws and regulations. This permit is also subject to the .further conditions 
and stipulations enumerated in the suPPorting documents which are agreed to bY the permittee upon acceptance of the nermit. 
Permit NQ,._ Issuance Date Effective Date Expiration Date 

NJUu03154 

Name and Address of Applicant 

PPF International Inc. 
140 Route 10 

East Hanover, NJ 07936 

Location of Activity/Facility 

PPF Intemai tonal Inc. 
140 Route 10 
East Hanover, NJ 07936 

Name and Al1dress of Owner 

Same as Applicant 

Issuing Division Type of Permit 

NJPDES-DSW 
Statute(s) N.J. S.A. Application No. 

Water Resouces 58:10A-et ~ NJ0003514 

This permit graiJts permission to: 

Discharge to a tributary to the Whippany River, classified as FW2-Nr waters, in 
accordance with the effluent !.imitations, nonitoring requirements and other 

' conditions-set forth in Parts I,II, and III hereof. 

Approved by the Department of Environmental Protection 
By Authority of: George G. McCann, P.E. 
Actin9 Director 
Divis1.on of Water Resources 

• The word permit means "approval, certification, registration, etc. " 

. form DEP-407 (8183) 

}~: .. -------------·-·-

Arnold Schiffman, Administrate r 
Water CUality Management 

DATE 

(GENERAL CONDmONS ARE ON THE REVERSE SIDE.) 

AlTACHMENT ~ 
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New Jersey Geological Survey 
Technical Memorandum 87-3 

GROUND-WATER CONTAMINATION AND 

.. 

THE DELINEATION OF A 
WELL-RESTRICTION AREA IN . 

', EAST HANOVER TOWNSHIP, MORRIS COUNTY, 
. NEW JERSEY · 

·by 

Gil Oudijk 

New Jersey Department of Environmental Protection 
Division of Water -Resources 

CN029 
Trenton, NJ 08625 
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GROUND-WATER CONTAMINATION AND 
THE DELINEATION OF A 

WELL-RESTRICTION AREA IN 
EAST HANOVER TOWNSHI~1 MORRIS COUNTY, 

NEW JERSEY 

SUMMARY 

The purpose of this Technical Memorandum is to evaluate the types, 
sources, distribution and movement of ground-water contamination in 
East Hanover Township. These data are the basis for the delineation 
of a Well-Restriction Area . 

The New Jersey Department of Environmental Prote~tion (NJDEP) is 
investigating 38 ground-water pollution sites within East Hanover 
Township and its immediate vicinity. As of July 1987, monitor wells 
had been installed at 25 of these sites . 

--
Ground-water contaminants within East Hanover include volatile 
organic, base neutral, acid extractable and petroleum hydrocarbon 
compounds. Contamination has been detected in over 70 domestic 
wells, 70 monitor wells and 3 municipal-supply wells. The 
contamination problem involves ground water in all sections of the 
Township and in neighboring communities. 

A regional ground-water contamination problem exists in the 
aquifers of the East Hanover area. The problem is largely the· 
result of the discharge of industrial chemicals through subsurface 
disposal systems. 

A Well-Restriction· Area is necessary in East Hanover Township to 
prevent the use of contaminated and threatened ground-water 
supplies by local consumers and to help control the ·spread of 
contamination within the aquifers. Approximately 800 residences in 
East Hanover are using private domestic wells as their source of 
potable water in July 1987 . 

The East Hanover Well-Restriction Area as delineated herein 
encompasses the entire Township. 
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BACKGROUND 

East Hanover Township is located in eastern Morris County as shown in 
figure 1. East Hanover has a population of approximately 9,000 
residents and an area of approximately 9 square miles. The Township is 
predominantly residential, but has concentrations of light industry on 
Deforest Avenue, Merry Lane and NJ Route 10. Industries include 
electronics, metal working and finishing, pharmaceuticals, specialty 
chemicals, and auto-repair facilities. 

The Township water system includes four wells: well nos. I and 2 on 
Melanie Lane, no. 5 on Homestead Avenue and no. 6 on Valley Road (fig. 
2). As of July 1987, the Township had not been granted a water
diversion permit from the New Jersey Department of Environmental 
Protection (NJDEP) for well no. 6. Municipal wells no. 3 and no. 4 are 
inactive due to low yields. East Hanover has water-line 
interconnections with the Florham Park Water Department and the 
Southeast Morris Municipal Utilities Authority (N JDEP, 1975). Second
tier interconnections exist with the Madison Water Pepartment, the 
Chatham Water Department and the Commonwealth Water Company (which 
serves Millburn and Chatham Townships). Adjacent water systems are 
shown in figure 2. The water system in East Hanover serves 
approximately 8,000 people with about 1.5 million gallons per day 
(mgd). Approximately 800 residences in the Township continue to use 
domestic wells for their water supply. Most of these residences and 
numerous others within the Township continue to operate onsite septic 
systems for waste disposal. 

As of July 1987, NJDEP is ·investigating 38 ground-water pollution sites 
in the East Hanover area (fig. 3). Due to the discovery of 
contamination in municipal well no. 2 in 1981, septic-tank and 
seepage-pit wastes were sampled as part of a Township-wide industrial 
survey. Numerous industrial disposal systems throughout the Township 
were determined to contain volatile organic compounds (VOCs). The 
owners were directed by NJDEP to install monitor wells for the 
purpose of delineating the extent of possible ground-water 
contamination. As of July 1987, monitor wells have been installed at 25 
of these· suspected pollution sites. 

Ground-water samples have been obtained from approximately 100 monitor 
wells at the 25 sites with monitor wells. Additionally, ground-water 
samples have been obtained from approximately 100 domestic wells and 
East Hanover municipal well nos. I, 2, 5 & 6. Appendix 1 shows the 
analyses of ground water from the municipal wells. Appendices 2-3 
show the analyses of ground water from selected domestic and 
monitor wells. Figure 4 shows the distribution of volatile 
organic compounds in the ground water of the East Hanover area based on 
the analyses given in appendices 2-3. The concentrations of VOCs range 
from below minimum detection limit (BMDL) to 16,690 parts per billion 
(ppb). The highest concentrations of volatile organics in the 
unconsolidated deposits are near the intersection of Ridgedale and 
Deforest Avenues. As of July 1987, only five bedrock wells had been 
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Figure 2. -- P~_blic-water supplies in East Hanover and adjacent townships 
Sa.rce: N.DEP Water &w!Y Over1ay f\b. 25, 1975 
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sampled. Water samples from 
had concentrations ranging 
organics (appendixes 2-3). 

these bedrock (Brunswick Supergroup) wells 
from 24.1 to 1,055 ppb total volatile 

NATURE OF THE PROBLEM 

Many industries in East Hanover Township manufacture, store and handle 
hazardous substances. These industries made use of lagoons, seepage -... 
pits and dry wells for waste disposal until public sewerage became 
available in 1984. Municipal-sewage wastes were subsequently directed 
to the Parsippany-Troy Hills Treatment Plant which is outside the 
boundaries of the Township. Wastes, which include volatile organics, 
have infiltrated from the pre-sewerage disposal systems to the 
underlying soil and ground water. The pumpin·g of domestic and 
municipal:-supply wells has probably enhanced the spread of 
contaminants . .. 
Underground storage tanks have also contributed t.o ground-water 
contamination in East Hanover. Most underground tanks installed during 
the past 40 years have been constructed of bare steel, were largely 
unprotected from corrosion, and lacked any monitoring system or 

Table 1. -· Mobility and partition coefficients for selected ground-water 
contaminants. From Verschueren (1983). 

Compound Partition1 

Coefficient 0::0) 

Volatile Organic Compounds: 
102.29 Trichloroethylene 

Tetrachloroethylene 102.60 

1,1,1-Trichloroethane 102.17 

Benzene 102.13 

Base Neutral Compounds: 
108.73 Ris (2·Ethylhexyl) phthalate 

Di·N·Butyl phthalate 109.20 

Butyl Benzyl Phthalate 104.78 

Mobility 

High 
High 
High 
High 

Low 
Low 
Low 

The partition coefficient for a given compound is the concentration 
of the compound sorbed (partitioned) onto the soil [sl divided by 
the concentration of the compound [c] in solution CK0 = [s]/[c]). 
Therefore, compounds with high partition coefficients will be 
sorbed onto soil particles, thus restricting their mobility. 
Mobility is proportional to the solubility and vapor pressure of 
the compound and inversely proportional to the partition 
coefficient of the compound. Base neutral and acid extractable 
compounds have high K0 values, are readily partitioned in soil and 
will be relatively immobile (USEPA, 1985). 
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cathodic protection. Due to age and corrosion, many underground tanks 
have leaked, allowing contaminants to migrate to the ground water. The 
contents of underground tanks in East Hanover have included gasoline 
and diesel fuel, fuel oils and industrial solvents. In addition, the 
improper handling of hazardous wastes, the burial of hazardous-waste 
drums and possible "midnight dumping" of wastes have also added 
contaminants to ground water in East Hanover. 

Industrial wastes, including solvents and aegreasers, have infiltrated 
through subsurface disposal systems into the unconsolidated deposits 
and subsequently to the underlying ground water. Due to low partition 
coefficients (KD), the mobility of volatile organic compounds in 
ground water is high. The partition coefficients for some of the 
contaminants found in East Hanover _are given in table I. 

Due to the high mobility of volatile organic compounds and the large 
number of contaminant sources, ground water in all sections of East 
Hanover is contaminated or vulnerable to contamination .. Numerous plumes 
of volatile organics exist within the unconsolidated ·aquifers. As a 
result of their high mobility, these compounds are more likely to be 
induced toward a pumping well than are other compounds such as base 
neutrals or acid extractables. Contamination in East Hanover has 
affected municipal-supply 'wells, domestic wells and industrial
production wells. Many of the compounds detected in East Hanover's 
ground water are considered carcinogenic (Merck & Co., 1983). 

HYDROGEOLOGY 

SURFICIAL DEPOSITS 

East Hanover is located within the Piedmont Physiographic Province. 
The surficial deposits in the Township occupy two buried valleys 
(Nichols, 1968) known as the East Hanover and the North Millburn Buried 
Valleys (figs. 5a and . 5b). These valleys are the result of pre
Pleistocene bedrock incision. The valley fill is the ·result of the 
advance and retreat of two sublobes of the Wisconsinan ice sheet which 
covered a major part of North America. The valleys generally trend 
north-south, but join in the northern part of the Township. The East 
Hanover Valley extends north into Parsippany-Troy Hills and Montville. 
It also extends south into Florham Park and then trends eastward into 
Madison and Chatham. The North Millburn Valley extends north into 
Parsippany-Troy Hills with its southern part extending into Livingston 
and Florham Park (where it is known as the South Millburn Valley). The 
thickest parts of the valley fill are as much as 200 feet thick with 
thinner deposits found along the valley walls. The buried valley 
aquifers in the East Hanover area have been designated a Sole Source 
Aquifer by the USEPA. 

The surficial deposits within the valleys are of late Wisconsinan age. 
They consist largely of stratified drift, but include substantial 
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volumes of till. The stratified drift is comprised of glaciolacustrine 
sand and gravel interbedded with glaciolacustrine clay layers or 
lenses. The clay was deposited in Glacial Lake Passaic which covered 
the area during the retreat of the last glacier. A clay layer, ranging 
from 15 to 50 feet in thickness, extends beneath the Sharkey's Landfill 
site in the northern part of the Township (fig. 3). The clay acts as 
a confining layer. Laboratory tests on Shelby -tu9e samples of the clay 
disclosed a hydraulic conductivity of 1.3 x 10· cm/s (R. E . Wright 
Associates, 1986). The clay layer is not laterally continuous, but 
occurs intermittently throughout the Township. Glacial till may occur 
above and below the stratified drift in both of the valleys shown in 
Figure 5b and it may act as a confining or semiconfining layer. 
Ablation till which accumulated within or upon the shrinking glacier 
consists of poorly sorted silt, sand, clay and cobbles. Lodgement till 
was deposited beneath the glacier directly. above bedrock. Due to 

>.-;. crushing and abrasion when deposited, lodgement till is compact and may 
acquire a fissile structure (Flint, 1971). Therefore, it may act as a 
confining or semiconfining layer for the underlying l?edrock aquifer. 
Su blacustrine fan deposits exist outside and between the two buried 

""· valleys. These deposits consist of interbedded stratified drift and 
till which were deposited beneath the lake surface. These deposits may 
be hydraulically continuous with sands and gravels within the buried 
valley. 

Yields of individual wells in the thickest sections of stratified drift 
are as high as 1,400 gpm (or nearly 2 mgd). Based on a computer model 
(Meisler, 1976), the· highest sustainable ·yield for the entire East 
Hanover Buried Valley Aquifer is 13 mgd. The present (1987) NJDEP water 
allocation is 10.65 mgd. At the Sharkey Farms Landfill site, hydraulic 
conductivities were found to range from 2.6 to 32.5 feet/day in the
stratified drift aquifer (R. E. Wright Associates, 1986). Aquifer 
pumping tests performed on municipal ~ell no. 6 have shown a range of 
transmissivity of 15,000 - 20,000 ft /day. Storativity values ranged 
from 0.0008 to 0.06 (Geraghty & Miller, 1985). Storativity values 
between 0.01 and 0.3 denote wate~-table or unconfined conditions, and 
values less than 0.01 denote confined or semiconfined conditions 
(Freeze & Cherry, 1983). Using the following equation, the ground-water 
flow· velocity can be determined, 

where v = the ground-water flow velocity (ft/day), K = hydraulic 
conductivity (ft/day), dh/dl = the hydraulic gradient and ne = the 
effective porosity of the material (FeUer, 1980). Based on data 
obtained from numerous pollution sites, the ground-water flow velocity 
in the stratified drift aquifers ranges from 0.3 to 13 feet/day. Based 
on water-level data gathered from monitor wells throughout the 
Township, ground-water flow directions have been calculated and 
compiled in figure Sa. Additionally, assumed ground-water flow 
directions, based on the effects of large pumping centers and regional 
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hydrogeology, are included in figure 5a. Well records including depths, 
screened intervals, depth to bedrock and aquifer-pumping-test data are 
summarized in appendix 4. Locations of these wells are shown in figure 
6. 

Ground-water levels in the East Hanover area have declined in the past 
20 to 30 years. In the past, artesian conditions prevailed within 
parts of the· buried valley covered by till. Municipal well no. 5 
exhibited flowing-artesian conditions prior to pumping in 1972. As of 
1987, the piezometric surface in the vicinity of well no. 5 had been 
drawn below the 'confining layer, preventing artesian conditions. East 
Hanover Township directs its municipal waste water to the Parsippany
Troy Hills Treatment Plant. The treated waste water. is subsequently 
discharged to the Rockaway and Whippany Rivers. As a result, 
approximately 6 to 8 mgd is transferred outside the Township and, 
therefore, does not recharge the aquifer. The removal of this potential 
recharge combined with ground-water pumping in excess of natural 
recharge has led to a ground-water level decline of approximately 20 
feet during the past 30 (1957-1987) years througho-ut much of East 
Hanover. 

BEDROCK FORMATIONS 

The surficial deposits overlie three bedrock formations of the 
Brunswick Supergroup of Jurassic age (145-190 million years before 
present): the Towaco Formation, the Hook Mountain Basalt and the 
Boonton Formation. The Towaco Formation occurs in the extreme 
northeastern portion of the Township (fig. 7). It consists of black to 
gray, calcareous siltstone with interbedded gray sandstone and clastic 
volcanics. The Hook Mountain Basalt, otherwise known as the Third 
Watchung Basalt Flow, trends approximately north-south through the 
eastern portion of the Township. The Hook Mountain is a fine to 

·moderately coarse-grained, abundantly vesicular basalt composed of at 
least two distinct flow units (Puffer, 1984). In the East Hanover area, 
the .Hook Mountain has a thickness of 200-250 feet (Darton, 1890). · West 
of the basalt flow is the Boonton Formation, which is a highly
fractured red siltstone with interbedded layers of red, dense 
argillite. The dominant joint direction throughout the Brunswick 
Supergroup formations of this area is approximately north-south. These 
near-vertical planar fractures may facilitate the flow of ground water 
(and contaminants) in these directions within the bedrock. Large
diameter municipal and production wells drilled into the sedimentary 
forma t·ions of the Brunswick Supergroup have an average yield of 142 
gpm, and range in yield from 4 to 650 gpm (Gill, 1965). Water-level 
data collected from monitor wells at the Chemical Components site (fig. 
3) in April 1987 indicated that the vertical hydraulic gradient was 
downward from the unconsolidated deposits into the bedrock at this 
site. Therefore, ground water will migrate downward into the bedrock 
aquifer at this location. A stratigraphic column 'for East Hanover is 
given in table 2. 
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--------predominantly I, I, !-trichloroethane and chloroform. Domestic wells 
along nearby Lincoln Street have also shown contamination by 1,1,1-
trichloroethane. It appears that a plume of volatile organics is 
emanating from the Royal Lubricants area and extends southeast toward 
the Passaic River. 

Chemservices, Inc - Sludge samples from a septic tank at Chemservices, 
a tenant of Dorine Industrial Park, located on Merry Lane, were 
analyzed and disclosed high concentrations of chloroform (48,000 ppb) 
and 1,1,1-trichloroethane (2,700 ppb). Four monitor wells were 
installed within the industrial park. Samples analyzed from wells 
hydraulically downgradient of Chemservices disclosed concentrations of 
volatile organics as high as 1,332 ppb. The ground-water flow direction 
was found to be easterly toward the Passaic River. 

Nabisco, Inc. - A spill of 3,500 gallons of no. 2 fuel oil occurred 
from a leaking underground storage tank at the Nabisco facility on 
River Road in 1985. Analysis of ground-water samples from II monitor 
we.lls on site has disclosed as much as 10 ppm of petroleum hydrocarbons 
in ground water. Remediation of floating product is under way in July 
1987. Based on water-level measurements taken at onsite monitor wells, 
the ground-water flow direction prior to remediation was easterly. 

SOUTHERN SECTION 

Hanco Wood Products - A liquid sample from a dry well at the Hanco 
facility on NJ Route 10 was analyzed and found to contain 2.9 percent 
methylene chloride. A sludge sample contained more than 400,000 ppb of 
volatile organics. The Hanco facility is within 1,500 feet of 
contaminated municipal well no. 2. As of July 1987, monitor wells have 
not been installed. 

Norda, Inc. - More than 4,500 55-gallon waste drunis were excavated from 
a depth of 10 feet below the ground surface at the Norda facility on 
NJ Route I 0. The drums were buried behind the facility around 1970. 
Analyzed samples from five monitor wells at the site disclosed as much 
as 5,000 ppb of volatile organics including 1,1-oxy bismethane, 2-
propanone, trichloroethylene, toluene and methylene chloride. Norda is 
within 1,800 feet of contaminated municipal well no. 2. The ground
water flow direction is south west. 

WESTERN SECTION 

Chemical Components/Triangle Industrial Park - Samples from seven 
monitor wells installed into the unconsolidated deposits at the 
Chemical Components, Inc. (CCI) facility on .Deforest Avenue have shown 
contamination by volatile organic, base neutral and acid extractable 
compounds with total concentrations as high as 17,000 ppb. Volatile 
organic compounds included trichloroethylene, I, 1, 1-trichloroeth ane and 
tetrachloroethylene. Base neutral and acid extractable compounds 
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In East Hanover, contamination of the aquifers is ongoing as a result 
of direct discharges of hazardous substances to the ground water. Most 
of these discharges continued until the municipal sewer system became 
available in 1984. Residual contaminants in landfills, lagoons, seepage 
pits and adjacent soils continue to leach to the ground water. Although· 
many discharges occurred prior to April 1977, the vast majority 
continued to occur after April 1977. Therefore, most contaminant 
discharges discussed in this Technical Memorandum should be considered 
post-Spill Act. 

A determination as to the percentage of pre-Spill Act versus post-Spill 
Act discharges which have occurred in East Hanover is not possible as 
of July 1987. Detailed information concerning the quantity, 
concentration and the actual dates of discharge is required but may not 
even exist. Because of the number and variety of discharges and the 
difficulties of obtaining accurate discharge information from potential 
responsible parties, obtaining an accurate percentage of pre-Act versus 
post-Act discharges may in this case be impossible. 

DOMESTIC-WELL CONTAMINATION 

As of July 1987, approximately 800 residences in East Hanover are 
supplied by domestic wells. Well depths range from 50 to 150 feet below 
the land surface. Most are screened within the unconsolidated deposits. 
Contamination of domestic wells disclosed by water analysis has 
included tr"ich loroethylene, tetrachloroethylene, 1,1, 1-trich loroethane, 
benzene and trans- I ,2-dichloroethylene. The highest contaminant 
concentrations were in samples collected near the intersection of 
Ridgedale and Deforest Avenues and in the residential areas near the 
intersection of Deforest Avenue, Troy Road and Ridgedale Avenue (fig. 
4). Levels of volatile organic compounds have ranged from BMDL to 2,091 
ppb (appendices 2-3). A plume of these contaminants· may be emanating 
from the Chemical Components and Triangle Industrial Park vicinity. 

Ground-water contamination has also been detected in domestic wells in 
t~e Merry Lane and Lincoln Street area (appendix 2). A plume of 
volatile organics is probably emanating from some or all of the 
following industries in this area: Royal Lubricants, Inc., Weiss-Aug, 
Inc., Dorine Industrial Park, Fritzsche, Dodge & Olcott, Inc., and 
Chemservices, Inc. Based on water-level measurements and the analyses 
of ground water from monitor wells at these sites, a plume of volatile 
organic compounds is probably migrating eastward to the Passaic River. 

An additional plume of dissolved gasoline constituents is probably 
emanating from the Sunoco Service Station near the intersection of 
Ridgedale and Eagle Rock Avenues (fig. 3). Based on analyses of raw
water samples from municipal well no. 5, it is presumed that the plume 
is travelling southwest toward the municipal well and possibly 
contaminating domestic wells along its migration route. 
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Ground-water contamination has been detected at low concentrations (<50 
ppb) in most of the remaining·, parts of the Township. One factor 
controlling the degree of contamination detected in the domestic wells 
is the depth at which the well is screened. Due to the relatively high 
density of many of the compounds and heavy pumpage in the Buried Valley 
Aquifer system, the compounds are likely to descend through the aquifer 
to deeper unconsolidated deposits or into the bedrock. The 
densities of selected volatile organic compounds are shown in table 3. 

Table 3. -- Density of selected ground-water contaminants. From Merck & 
Co. (1983). Mass per unit volume, MtL3 , where M is mass and L is length. 
Densities given are for 20°C. 

Compound 

Carbon Tetrachloride 
Tetrachloroethylene 
Trichloroethylene 

Density 
gm/cm3 at 20°C 

1.5890 
1.5018 
1.4904 

Trans-1,2-Dichloroethylene 1.4435 
Methylene Chloride 1.3617 
1,1,1-Trichloroethane 
Phenol 
Water 
Benzene 
Toluene 

1.3492 
1.0700 
1.0000 
0.8787 
0.8660 

MUNICIPAL-WELL CONTAMINATION 

East Hanover operates the three municipal-supply wells identified in 
figure 2 and table 4. All three wells have been· found to contain 
volatile organic compounds including trichloroethylene, trans-1,2-
dich foroet h y lene, 1,1, !-trichloroethane and benzene as shown in 
appendix 1. Concentrations of volatile organic compounds in the wells 
ranged from BMDL to 77.9 ppb. 

Treatment by air stripping was provided for well no. 2 in 1984. Well 
no. 1 is scheduled to be connected to this treatment system in 1987. 
Due to a nearby contaminant plume, well no. 6 was not granted a 
diversion permit by NJDEP. 

Aerial photographs disclose that the site of well no. 2 was beneath the 
Whippany River in 1957. Between 1957 and 1967, the present location of 
the well was used as a landfill for waste construction rna terials. 
Possible additional sources for the VOCs include the G ~ F Industrial 
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Park on Littel Road, Hanco Wood Products on Route 10, Norda, Inc. on 
Route IO and the P. Cuva Site (an industrial park) on Melanie Road. At 
each of these sites, volatile organic compounds have been discharged 
into onsite subsurface disposal systems. 

Table 4. -- Specifications of East Hanover municipal wells 

II ell lie ll Date of Screen Depth* Pump Status 
no. permit construct- depth* of well capacity in 

number ion (feet) (feet) (gpm)** 1987 
(mo/yr) 

25-13672 5!66 100-110 130 500 In use 
2 25-14205 3!67 85-115 115 1,000 In us 
5 25-18268 8/72 65-85 120 900 In use 
6 25-25792 3/85 75-100 110 1,000 Not in Use 

* Feet below land surface; ** gpm, gallons per minute 

REGIONAL GROUND-WATER CONTAMINATION 

Ground-water contamination is widespread within the East Hanover area. 
Communities adjacent to East Hanover Township have similar water
quality problems with volatile organic compounds. Affected water 
supplies in nearby communities are listed below. 

LIVINGSTON WATER DEPARTMENT, ESSEX CO. 

Volatile organics including trichloroethylene, 1,1,1-trichloroethane 
and tetrachloroethylene have been detected in municipal well nos. 5, 9 
and II ranging from 2.0 to 13.0 ppb. A . source of contamination had not · 
been identified as of July 1987, · however, four ground-water 
contamination cases are located directly across the Passaic River in 
East Hanover. 

ESSEX FELLS WATER COMPANY, ROSELAND, ESSEX CO. 

Five municipal wells (nos. 7, 8, 10, 11 and 12) were contaminated with 
volatile organics including trichloroethylene, tetrachloroethylene and 
1,1,2,2-tetrachloroethylene ranging from 1.0 to 347.0 ppb. The wells 
were removed from service in I983. Numerous potential responsible 
parties (PRPs) have been identified and investigations are under way 
in 1987. 
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FAIRFIELD REGIONAL CONTAMINATION, ESSEX CO. 

Contamination has been detected in numerous domestic wells and in 
Fairfield . municipal well .nos. 2 and 7. Contaminants include 
trichloroethylene and carbon tetrachloride ranging in concentration 
from BMDL to greater than 10,000 ppb. Numerous PRPs have been 
determined, including Caldwell Trucking, Inc., presently a Superfund 
site . 

MADISON WATER DEPARTMENT, MORRIS CO. 

Five municipal-supply wells within Madison Borough are contaminated 
with trichloroethylene, tetrachloroethylene, toluene and carbon 
tetrachloride ranging from 1.0 to 18.0 ppb. These compounds have also 
b.e~n detected in numerous domestic wells. As of July 1987, no PRPs have 
been identified. 

FLORHAM PARK WATER DEPARTMENT, MORRIS CO. 

Water samples taken from within ~e distribution system of the Florham 
Park Water System, which draws water from the East Hanover Buried 
Valley, disclosed 2.0 ppb of carbon tetrachloride. These results have 
not been confirmed. As of July 1987, samples had not been taken from 
any of the four individual municipal wells in Florham Park. 

SOUTHEAST MORRIS MUNICIPAL UTILITIES AUTHORITY, MORRIS CO. 

Analyses of water samples taken from the authority's distribution 
system in 1986 indicated contamination by volatile organics including 
trans-1,2-dichloroethylene (4.0 ppb), 1,1-dichloroethane (1.5 ppb) and 
chloroform (5:0 ppb). Southeast Morris operates two supply wells, Black 
Brook nos. 1 and 2, which are located within 200 feet of the East 
Hanover town line. Contamination of a well supplying potable water at 
the adjacent Precision Rolled Products facility on Columbia Road is 
indicated. by analyses (in 1986) showing levels of 150 ppb of VOCs 
(appendix 3). 

CONCLUSIONS 

1. Numerous ground-water pollution sources exist within and in the 
vicinity of East Hanover Township. The documented contaminants 
include volatile organic, base neutral, acid extractable and 
petroleum hydrocarbon compounds. 

2. Contamination has been detected in the surficial 
throughout much of the Township. Contamination has been 
domestic, municipal, industrial-production and monitor wells: 
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3. As of July 1987, samples from five bedrock wells have disclosed 
high concentrations of volatile organics. Due to a downward 
hydraulic gradient in at least parts of the Township and the 
presence of relatively high density compounds, the bedrock aquifer 
is threatened. 

4. Ground water beneath East Hanover Township currently (July 1987) 
contains -and/or is likely to contain, in the near future, 
contaminant concentrations above NJDEP standards and/or guidelines 
for potable water. 

5. A Well-Restriction Area is necessary in East Hanover Township to 
prevent the use of contaminated and threatened ground-water 
supplies by local consumers and to help control the spread of 
contaminants within the aquifers. 

;.,;. 6. Ground-water contaminants will continue to migrate and spread in 
East Hanover until remediation of the contaminant sources and the 
;tffected ground water is initiated. 

WELL-RESTRICTION AREA DELINEATION 

A Well-Restriction Area is an area which contains and/or is likely to 
contain, in the near future, contaminant concentrations above NJDEP 
standards and/or guidelines for potable water. For this Township, 
separate 5- and 10-year Well-Restriction Areas, as required by current 
(July 1987) NJDEP policy, are not appropriate because the Well
Restriction Area includes the entire Township of East Hanover. The 
Well-Restriction Area includes both the unconsolidated and bedrock 
aquifers. Approximately 800 residences are using private domestic wells 
as their source of potable water within the Well-Restriction Area. The 
well-restriction delineation is based on all the information contained 
in this Technical Memo rand urn and on the following conclusions and 
assumptions (see figs. 3, 4 and 8): 

NORTHERN SECTION 

Concentrations of VOCs in ground water within the northern section 
range from BMDL to 890 ppb. Based on water-level measurements taken at 
the Sunoco and Sharkey Farms sites, the ground-water flow direction is 
toward either the Whippany and Passaic Rivers or municipal well no. 5. 
Based on these flow directions, domestic wells in the northern section 
are threatened with contamination. Therefore, the entire northern 
section currently contains and/or is likely to ·contain contaminant 
concentrations above NJDEP standards and/or guidelines for potable 
water. 

EASTERN SECTION 

Concentrations of VOCs in ground water within the eastern section range 
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from BMDL to 1,332 ppb. Based on water-level measurements taken at the --
Nabisco, Royal Lubricants, Weiss-Aug and Dorine Industrial Park sites, 
the predominant ground-water flow direction is eastward toward the 

·Passaic River. Most of the domestic wells in the eastern section are 
hydraulically downgradient of known pollution sources or other 
contaminated wells. Therefore, the entire eastern section currently 
contains and/or is likely to contain contaminant concentrations above 
NJDEP standards and/or guidelines for potable water. The Passaic River 
is believed to act as a hydraulic boundary for shallow ground-water 
flow, except near large pumping centers. Therefore, the northern and 
eastern boundary of the recommended Well-Restriction Area is drawn at 
the Passaic River. 

SOUTHERN SECTION 

Concentrations of VOCs in ground water within the southern section 
range from BMDL to 4,953 ppb. Based on water-level m~asurements taken 
at the Norda, Thermocision and Sandoz sites, the ground-water flow 
direction is toward either the Sandoz production wells or East Hanover 
well nos. I and 2. In the eastern part of the southern section, 
ground-water flow is likely to be eastward to the Passaic River. 
Contamination by volatile organics has been detected ·in wells 
throughout the southern sectjon (where wells are present). Ground-water 
contamination has been detected inside the southern section and in 
Florham Park to the south. Therefore, the entire southern section 
currently contains and/or is · likely to contain contaminant 
concentrations above NJDEP standards and/or guidelines for potable 
water. As a result, the southern boundary of the recommended Well
Restriction Area is drawn at the East Hanover Township boundary. 
Ground-water quality data for the Florham Park area are needed to 
determine if an additional well-restriction area is necessary south of 
East Hanover .. 

WESTERN SECTION 

Concentrations of VOCs in ground water within the western section range 
from BMDL to 16,691 ppb. Based on water-level measurements taken at the 
Chemical Components, Bronner and Ell-Bee Chemical sites, the 
predominant ground-water flow direction, east of the Whippany River, is 
westward toward the Whippany River. These pollution sites are 
hydraulically upgradient from most domestic wells . in the western 
section. Analyses of ground-water samples from these domestic wells 
have disclosed high concentrations of volatile organics. Low but 
measurable concentrations of volatile organic compounds have also been 
detected west of the Whippany River. The Whippany River, in the western 
section, is assumed not to act as. a hydraulic barrier. Based on soil 
boring logs obtained during the installation of municipal well no. 6, 
the Whippany River is likely underlain by an extensive layer of clay; 
therer'ore, ·ground water is believed to migrate . underneath the river. 
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• • Thus, the entire western section currently contains and/or is likely 
to contain contaminant concentrations above NJDEP standards and/or 
guidelines for potable water. As a result, the western boundary of the 
recommended Well-Restriction Area extends across the Whippany River to 
the East Hanover Township boundary. Due to a lack of water-quality 
data, however, the Well-Restriction Area does not extend westward into 
Hanover Township. Ground-water quality data for the Hanover Township 
area are needed to determine if an additional well-restriction area is 
necessary west of East Hanover. 

The need for additional Well-Restriction Areas cannot be determined 
until ground-water quality and flow data have been obtained· from East 
Hanover's neighboring communities. Adjacent communities suspected in 
July 1987 of having ground-water contamination problems include Florham 
Park, Whippany, Livingston and Hanover. 
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Mr. Robert Kunze 

• TOWNSHIP OF EAST HANOVER 
BOARD OF HEALTH 

411 RIDGEDALE AVENUE 
EAST HANOVER, NJ 07936 

(201) 887-2706 

January 7, 1985 

Dept. of Environmental Protection 
Hazardous Site Mitigation Administration 
8 E.~Hanover Street 
Trenton, N.J. 08625 

Dear Mr. Kunze: 

0010-85 

Epclosed please find a letter from a Norda Chemical employee 
which was sent to Mayor James Marano regarding buried materials on 
Norda property. 

Please contact me when you have decided on a course of action. 

PPjr:as 
Encl. 
cc: Board of Health 

Mayor James Marano 

Very ~ruly yours, 

~d~ -~~ 
Pat Pignat lli, 
Health Officer 

PRESERVATION OF THE ENVIRONMENT • PREVENTION OF DISEASE • PROLONGATION OF LIFE. 

AnAt;HtvtENf L .. 



., · ... 

e-

\ \ 

Decembnr 17, 1984 

HEMO TO: P. Pignatelli, Health Officer 

FROt-~: James R. Marano, Mayor 

SUB,TECT: Norda Chemicals 

Dear Pat: 

Attach?d, please find correspondence rel~ting to th~ possi
bility of buri~d mat2rials at the Narda site. About three 
r).r four months ago,at thn. time of subdivision, when Narda 
\vas subdividing tt<~o parcels from their main plant tract, 
T received an anonymo~s phone call saying that Narda had 
usee some of that subdivided land area for burial of drums. 
I'm not althgether certain how best to proceed with aniinves
tigation since at this time no evidence beyond thQ two anonymous 
items have surfaced. 

I do b~lieve, however, that New Jersey Law referred to as 
the ECRA Law may have some impact upon the subdivision of 
that property. Please proceed \<lith some inquiries concerning 
the sub~ect matter and do so in as routine a fashion as is 
~ossible. Report to me 90ur findings as soon as it is possible 
in order that w~ may determine, if necessary, a futuro course 
0f n.ction. 

James R. M.'lrano 
Mayor 

ATIACHMENT 
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CN 028 
Trenton, N.J. 08625-0028 

Michele M. Putnam 
Deputy Director 

Hazardous Waste Operations 

TO: File 

• 
' ~ta:tt of ~dn .1ttsty _ 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF HAZARDOUS WASTE MANAGEMENT 

(609)633-1408 

Lance R. Miller 
John J. Trela, Ph.D., Director Deputy Director 

Responsible Party Remedial Action 

M E M 0 R A N D U M 

FROM: Robert Raisch, HSMS IV 

SUBJECT: NORDA INC. WINDSHIELD SURVEY 

On 11/4/87 the writer conducted a windshield site surVey for Norda Inc. in 
East Hanover. The Route 10 entrance to the facility was identified by a 
sign that said Quest International. The rear entrance to the facility on 
Murray Street was identified as PPF International which is the name of the 
company that purchased Norda Inc. At this time it is not known if Quest is 
a new name or is sharing the facility with PPF International. Large piles 
of dirt, possibly from the ongoing site clean up and buried drum 
excavation, were noted at the time of the survey. The site is secured by a 
eight foot high fence with guarded entrances. The area the facility is 
located in is mostly light industrial and commercial retail. 

RR:mer 

• .s 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 

ATIACHMENT !'\ 
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